ipis, 


A  Monthly  Journal  of  Engineering  Progress 

ol.  XIX.  No.  3  1022  Published  at  Cooperstown,  N. 

;.00  a  year  20  cents  a  coot  Office,  1123  Broadw 


Automatic  Electric 
CondensationPumps 


Economy  Automatic  Electric  Condensa¬ 
tion  Pumps  are  compact  and  self  contained, 
with  simplicity  and  efficiency  as  the  key¬ 
notes  of  the  design.  They  are  constructed  of 
the  best  materials  obtainable  without  extrava¬ 
gance.  The  pump  is  a  bronze  fitted  ring  oiling 
machine  which  has  a  capacity  greatly  in  excess 
of  the  maximum  amount  of  condensation  which 
will  reach  it.  The  whole  machine  has  a  strength 
which  gives  long  life  while  at  the  same  time  it  is 
light  enough  to  make  handling  and  installation 


ECONOMY  PUMPING  MACHINERY  CO. 


Ul'lM  (N.CuKlis  SI, 


Chicago,  Illinois 
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Selecting  the  Fan  Elquipment 


Perhaps,  no  equipment  installed  in  public 
buildings  is  of  greater  importance  than  the 
fan  apparatus.  Upon  the  successful  operation  of 
the  fan  system  depends,  to  a  marked  degree,  the 
health  and  comfort  of  many. 

In  order  to  best  protect  the  interests  of  their 
clients,  a  large  number  of  architects  and  heating 
and  ventilating  engineers  are  selecting  Clarage 
Kalamazoo  Multiblade  Fans.  Not  only  are  the 
Multiblade  Fans  chosen  because  of  large  capac¬ 
ity,  low  speed  and  economy  of  operation,  but 
because,  above  everything  else,  this  equipment  is 
indeed  dependable.  Actual  installation  records 
bear  evidence  of  this  fact. 

Is  it  not  possible  for  you  to  investigate  the  merits  of  our 
equipment?  We  will  be  very  glad  to  send  you  our  latest 
catalog  or  to  have  a  Clarage  engineer  call  at  your  convenience. 


CLARAGE  FAN  COMPANY 


New  York  Chicago  Cleveland 

Philadelphia  Detroit  Pittsbu^h 

Minneapolis  Boston  St.  Louis 

Los  Angeles  Indianapolis 

Main  Office  and  Factory,  KALAMAZOO,  MICHIGAN 


CHICOPEE  HIGH  SCHOOL 

CHICOPEE,  MASS. 

Equipprd  tlirouehout  with  Clarage  Apparatus 


Arthitect — George  E.  Haynes,  Pittsfield,  Mass. 
Heat,  and  Vent.  Contractor — 

Gavin  Sd  Moriarty,  H'illimansett,  Mass. 
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NO  FLUES  TO  CLEAN  in  the 

HERBERT 

Portable  Magazine  Water-tube  Smokeless  Boiler 


A— Outside  shell 
B — Inside  shell 
C — Water  tube  leg  that 
forms  magazine 
P- -Water  tube  sections 
E — Circulating  tubes 
F — Water  tube  bridge  wall 
(J — Coal  gate 
II — Magazine  section 
J — Corrugated  flues  for 
passage  of  gas  on  front 
of  water  leg  “C” 

K — Cast  iron  plate  that 
forms  back  of  ashpit 
L — Cleanout  door 
M — Firebrick  tile 
X — Washout  plugs  and  re¬ 
turn  pipe  connections 
O — Check  damper 
P — Smtike  outlet 
K — Clean  out 
S — Clinker  door 
T — Ashpit  door 
F — Magazine  door 
V — Fulcrum 
W — Steel  base 
Y — Water  space 


HERBERT  BOILER  COMPANY,  Root  and  LaSalle  Sts., Chicago,  III. 


TEST 

VENT 


OUTLET 


MARSH 

DUPLEX  WATER  SEAL 
LOW  PRESSURE 

BLAST  TRAP 


FOR  DIRECT  OR  INDIRECT  COILS 


OR  ANY  LOCATION  WHERE  LARGE  QUAN¬ 
TITIES  OF  WATER  ARE  TO  BE  DISCHARGED 


Operates  automatically  either  with  or  without 
mechanical  suction  on  return  line. 

No  complicated  parts  to  stick  or  get  out  of 
order. 

No  small  openings  to  clog  up  with  sediment  or 
scale. 

Free  passage  of  water — rapid  and  steady  vent  of 
air  and  passes  no  steam. 

Combined  action  of  flotation  for  water  and 
all  metal  thermostatic  vent  for  air  together  with 
relief  of  air  through  water  seal  makes  the  ideal 
inlet  trap  for  heavy  service. 

Adjusted  and  tested  at  factory  and  shipped 
ready  for  installation,  to  work  automatically  from 
below  atmosphere  on  up  to  25  pounds  steam 
pressure. 


We  Invite  Correspondence 


JAS.  P.  MARSH  &  CO.,  118-124  South  Clinton  Street,  Chicago 

FOUNDED  1865 

Manufacturers  of  Radiator  Traps  and  Specialties — Automatic  Air  Valves  and  Vents 
Indicating  and  Recording  Gauges 

Agents  for  Great  Britain  and  Ireland:  Chatterton  &  Co.,  30  Fetter  Lane,  E.  C.  4,  London 
Agents  for  Dominion  of  Canada:  Taylor-Forbes  Co.,  Ltd.,  Guelph,  Ontario 
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IMIGO  HEATING  BOILERS 


“Oil  City”  Boilers  for  Heating 


“Oil City  Boilers”  will 
bum  any  kind  *of  fuel 
and  are  constructed  to 
the  requirements  of  all 
States  and  to  the  Code 
of  Boiler  laws  as  adopt¬ 
ed  by  the  American  So¬ 
ciety  of  Mechaniced ' 
Engineers. 

Smokeless  Down  Draft 
Boilers  will  pass  the ' 
most  rigid  xity  smoke 
ordinance. 

Safely,  Efficiency, 
Economy,  Dependability, 
Durability,  So  Repairs, 
Require  little  attention, 
Consertaticely  rated. 


■a  I  »  1  #E.  ^  i-aMWji— !■  !•>. 


OIL  CITY  BOILER  WORKS,  OIL  CITY,  PA. 


New  York,  501  Fifth  Ave., 


BRANCH  OFFICES: 

Chicago,  No.  1224  Marquette  Building, 


Pittsburgh,  House  Building. 


yacts: 


Do  you  realize  that  more 

Kewanee  Boilers  are  used  for  heating 
big  school  buildings  in  the  United 
States  and  Canada  than  all  other 
makes  combined?  It  is  a  fact 

Big  schools  are  built  by  good 

Architects,  and  the  heating  systems 
are  installed  by  good  Heating  Con¬ 
tractors.  So  such  universal  recognition 
of  Kewanee  quality  by  the  leaders  in 
their  fields  means  much. 

Kewanee  5^ieer  Company 

KEWANEE,  ILLINOIS 

Steel  Heating  Boilers,  Radiators,  Tanks,  Water  Heating  Garbage  Burners 
BRANCHES: 

CHICAGO  Market  and  Wathington  Sts.  SALT  LAKE  CITY  Scott  Bide. 

NEW  YORK  47  W.  42nd  St.  MILWAUKEE  Men  &Mfrs.  Bank  Bide. 

DES  MOINES  315  Hubbell  Bide.  PITTSBURGH  945  Oliver  Bide. 

KANSAS  CITY  2014  Wyandotte  St.  DALLAS  Southwestern  Life  Bide. 

INDIANAPOUS  509  Occidental  Bide.  DETROIT  1772  Lafayette  Boul. 

ST.  LOUIS  1212  Chemical  Bldg.  TOLEDO  1121  Nicholas  Bldg. 

MINNEAPOUS  708  Builders  Exchange  CLEVELAND  706  Rose  Bldg. 

COLUMBUS.  O.  808  1st  Nad.  Bank  Bldg.  ATLANTA.GA.  1 524-25  Candler  Bldg. 

SAN  FRANCISCO.  72  Fremont  St. 

CANADIAN  REPRESENTATIVES -The  Dominion  Radiator  Co..  Ltd. 

Torents.  Oat..  Moatreal,  Qm..  Wiaaipeg.  Maa.*  Haailtea.  OaL.  St.  Jsks.  N.  B..  Gdgary.  Alta. 
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el0H?<  Simmons  6o 

1103  Center  Street,  New  York 


IRON  AND  STEEL  PIPE— FITTINGS— VALVES 


Sole  Distributors  for  this  section  of  WM.  POWELL  CO.’S 
HIGH  GRADE  VALVES  and  DEPENDABLE  ENGINEERING  SPECIALTIES 


PIPE  COILS  and  BENDS  -  PLUMBING  SUPPLIES 


RAILWAY 

MILL 

and 

FACTORY  SUPPLIES 


STEAM  SPECIALTIES 
FIRE  PROTECTION 
EQUIPMENT 
FIRING  TOOLS 
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Whitlock 

All-Steel 

Superheater 


CONSTRUCTION — headers  of  heavy  open  hearth  steel  with  inlet  and  outlet 
nozzle  VanStoned  and  provided[  with  extra  heavy  steel  flanges. 

TUBE  ELEMENTS — Heavy  gauge  seamless  cold  drawn  steel  expanded  into 
headers. 

Openings  in  headers  opposite  tube  terminals  are  closed  by  patented  gasketless 
removable  steel  caps. 

Bulletin  30-A  is  just  off  the  press — write  for  it 

THE  WHITLOCK  COIL  PIPE  CO.,  Hartford,  Conn. 


New  York 


Philadelphia  Chicago  Boston 

Agents  in  all  Principal  Cities 


Buffalo 


Baltimore 


Special  Literature  Sent  on  Request 


We  are  manufacturers  of  about  20,000  articles,  including  valves,  pipe  fittings  and  steam  specialties,  made  of  brass,  iron,  ferrosteel,  cast  steel  and 
forged  steel,  in  all  sizes,  for  all  pressures  and  all  purposes,  and  are  distributors  through  the  trade  of  pipe,  heating  and  plumbing  materials. 
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SALES  OFFICES, 

BOSTON 

SPRINGFIELD 

HARTFORD 

BRIDGEPORT 

ROCHESTER 

NEW  YORK 

HARLEM 

ALBANY 

BROOKLYN 

PHILADELPHIA 

reading 


WAREHOUSES  AND  SHOWROOMS  t 


ATLANTIC  CITY 

NEWARK 

CAMDEN 

BALTIMORE 

WASHINGTON 

SYRACUSE 

BUFFALO 

SAVANNAH 

ATLANTA 

KNOXVILLE 

BIRMINGHAM 


MEMPHIS 
LITTLE  ROCK 
MUSKOGEE 
TULSA 

OKLAHOMA  CITY 
WICHITA 
ST.  LOUIS 
KANSAS  CITY 
TERRE  HAUTE 
CINCINNATI 


CRANE 

LIMITED 


MONTREAL. 

CALGARY. 


POUNDCO  BY  R.  T.  CRANE,  tSM 

CRANE  CO. 

836  SO.  MICHIGAN  AVE. 

CHICAGO 


TORONTO.  VANCOUVER.  WINNIPEG. 
REGINA.  HALIFAX.  OTTAWA 


WORKS:  CHICAGO 


INDIANAPOLIS  ST.  Pi 

DETROIT  MINNE 

CHICAGO  WINO^ 

ROCKFORD 
OSHKOSH 

GRAND  RAPIDS  FARGO 

DAVENPORT  WATEI 

DES  MOINES  ABERC 

OMAHA  GREAl 

SIOUX  city  BILLII 

MANKATO  SPOKI 

CRANE-BENNETT.  ltd 

LONDON.  ENG. 


ST.  PAUL 

MINNEAPOLIS 

WINONA 

DULUTH 

FARGO 

WATERTOWN 
ABERDEEN 
GREAT  FALLS 
BILLINGS 
SPOKANE 


AND  BRIOOKPORT 
SEATTLE 
TACOMA 
PORTLAND 
POCATELLO 
SALT  LAKE  CITY 
OGOEP 
RENO 

SACRAMENTO 
OAKLAND 
SAN  FRANCISCO 
LOS  ANGELES 


r 


imMmi  rnnwimil 


IIKIUldM. 


Shur-Tite 

{Registered  U.  S.  Patent  Office} 

Seals  quickly,  permanently 
and  economically. 

Easy  to  use.  Pour  into 
boiler  and  start  a  fire — 
that’s  all. 

The  World*s  Best 
BOILER  CEMENT 

Order  from  your  jobber 

The 

Shur-Tite  Manufacturing 
Co. 

1240  West  Fourth  St.  CLEVELAND,  OHIO 

Some  good  territory  open 
for  capable  representatives 
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You  can  afford 
to  use  headers 


In  the  Economy  you  have  a  boiler  that  delivers 
dry  steam  to  the  heating  system  without  the 
use  of  header  construction.  A  simple,  yet  effec¬ 
tive,  device  built  into  the  sections  separates 
the  steam  from  the  water.  So  efficient  is  this 
device  that,  regardless  of  the  steam  velocity, 
less  than  one-half  of  1%  moisture  will  be  found 
to  pass  the  outlets. 


— Xo  Return  Headers 
—No  Supply  Header 
— Xo  Equallzlns'  Loops 
— Xo  Special  Connections 


Just  Stop  for  a  moment  and  figure  what  these 
cost  when  you  supply  the  pipe,  fittings  and 
labor  to  make  them. 


Install  the  Economy-save  this  expense 


Send  for  a  copy  of  our  new  Boiler  Catalog 
H-1296  which  gives  method  of  rating  accord¬ 
ing  to  code  adopted  by  the  American  Society  of 
Heating  and  Ventilating  Engineers  and  sugges¬ 
tions  for  estimating. 


InTERn/Trion^iL  He/tter  ComPAny 


UTICA.  N.  Y. 


BRANCHES: 


Now  York  Chicofo  Greensboro,  N.  C.  Nashua,  N.  H. 
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For  Heating  Domestic  Hot 
Water  by  Direct  Circulation 

This  illustration  shows  a  heater  cov¬ 
ered  with  asbestos  ready  for  operation 
— particularly  adapted  to  high  build¬ 
ings  or  places  where  the  water  pres¬ 
sure  is  excessive  and  cast  iron  heaters 
cannot  be  used. 

This  heater  is  constructed  entirely  of 
steel — is  extremely  heavy  throughout 
and  provided  with  a  heavy  removable 
jacket  with  baffles  and  cleanout  doors 
— designed  and  especially  recommend¬ 
ed  for  the  severe  service  of  heating  do¬ 
mestic  hot  water  by  direct  circulation 
— the  TITUSVILLE  Jacketed  Tube¬ 
less  Water  Heater  may  be  installed 
with  absolute  confidence  that  your 
water  will  be  well  heated  at  a  fair  cost 
of  operation  with  a  minimum  expense 
for  repairs. 

OUR  CATALOGUE 

giving  further  details  and  description  will 

be  gladly  sent  to  letter-head  requests. 


Descriptive  Matter  sent 
on  request 

GORTON  &  LIDGERWOOD  CO. 

96  Liberty  St^et 
New  York 

Fisher  building,  Chicago,  Illinois 


At  Last! 


A 

SINGLE  PIPE 
VAPOR 
SYSTEM 

Simple  to  Install 
Efficient  in  Operation 
Low  in  Cost 


THE 


TITUSVILLE  IRON 
WORKS  CO. 

TITUSVILLE,  PA. 


10 
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Climate 

aMctured  to  suit  your  Product 


lulilK 


NO  INTERFERENCE 
WITH  LIGHTING 

Intelligent  design  of  Air  Ducts  in 
Sturtevant-Fleisher  Air  Conditioning 
Systems  prevents  any  interference 
with  the  Lighting  of  the  plant. 


.  I 


jlii,.' !' ! 


•iiiitni 


itiiplrH 

I  lllllliill lit 


'Ij  j  j  A  frequent  objection  voiced  by  W  I 

j  j'l  many  mill  and  factory  owners  in  'J 

fj  i||  regard  to  Air  Conditioning  Systems  I'f/ 

'|j|ii;jj|j  is  the  probability  that  the  Air  Ducts  ' 
|i^jj|j!|!  would  seriously  interfere  with  the 
,|jj  li-l'i  lighting  of  the  plant. 

Ij,  jjll  Following  the  Sturtevant-Fleisher 

'i|i|ij  /  ''  policy  of  complete  engineering  in-  ^ 

vestigation  and  careful  design,  we  x 
have  succeeded  in  eliminating  all  ^ 
i'ii^  interference  with  the  lighting  of  the  _ 

mill  without,  in  any  way,  impairing 

t  j  the  efficiency  of  the  Air  Condition- 

ing  System.  ' 

I  '  Our  Guarantee  of  satisfactory  oper-  ^ 

1  ^  ation  is’ written  into  all  contracts, 
j  whether  it  is  requested  or  not.  This 
Guarantee  is  based  on  the  6o  years’ 
engineering  and  manufacturing  ex-  ljMj| 
perience  of  *  the  Sturtevant  and  j  p|  j 
110  i  Fleisher  Companies. 


;  H'*  ' 


L.-:  .-SW,  Bt 

. 


•'Wife. 


B.  F.  Sturtevant]  [Co. , 


'•'Wm 


mi 


fiiS 


Hyde  Park 


Boston 


W.  LFLEISHEr&CO.,Inc. 

New^York'City 

Design  and  install  all  ISturtcTanl-Fleisher  ^ 
Air  Conditioning  Systems 
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OZONE  PURE  AIRIFIER 


The  installation  of  the  “Ozone  Pure  Airifier”  in  connection  with 
Fan  systems  of  heating  and  ventilation  in  schools,  theaters,  banks  and 
manufacturing  plants,  permits  of  re-circulation  of  a  large  percentage 
of  the  total  air  volume  handled. 


ADVANTAGES 


Saving  in  Cost  of  Operation 

1.  — Reduction  of  25  to  50% 

in  coal  consumption. 

2.  — Reduction  in  Steam  Con¬ 

sumption. 


Saving  in  initial  Cost  of  Me 
chanical  Equipment. 

1.  — Tempering  coils  may  be 

omitted. 

2.  — Boiler  capacity  may  be  re¬ 

duced. 

3.  — Sizes  of  steam  and  return 

pipes,  valves,  fittings 
and  pumps  may  be  re¬ 
duced. 


RESULTS 

Pure  air  in  rooms,  free  from  or 
ganic  odors  and  impurities. 


The  power  consumed  by  the  ap¬ 
paratus  is  extremely  small,  being  only 
about  120  watts  maximum  for  a  25,000 
cu.  ft.  (per  minute)  machine  when 
operating  on  alternating  current. 
Based  on  an  energy  cost  of  10c  per 
kw.  hr.,  this  would  give  a  cost  of  12c 
per  10-hour  day. 


Wt  will  he  pleased  to  send  literature 
on  this  subject  to  anyone  interested. 


Ozone  Pure  Airifier  Co. 

1403  W.  Jackson  Blvd. 

CHICAGO,  ILL. 


One  complete  unit  capable  of  proi>erly  ozonizing 
1 000  cu.  ft.  of  air  per  minute.  The  unit  is  shown 
open  to  illustrate  simplicity  of  construction  and 
ease  of  cleaning. 
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“O-E  Perfect  Packless 
Graduated  Valve.  Placed 
at  top  of  Radiator.  Quick 
opening.  Never  sticks. 
Tested  by  Air  and  Water 
tests. 


Simplicily  in  a  Healing  System  Is 
Twin  Brother  to  Common  Sense 

The  basic  principle  of  the  “O-E”  Perfect  Vapor-Vacuum-Pres¬ 
sure  Heating  System  is  simplicity.  There  are  no  floats,  return 
traps,  pumps,  diaphragms  or  other  complicated  parts  to  get  out  of 
order.  Eliminates  automatic  air  valves. 


Three  Systems  in  One 

Vacuum  most  of  the  time.  Vapor 
part  of  the  time.  Pressure  when  de¬ 
sired.  A  great  coal-saver.  Always 
holds  steady  water  line.  Most 
adaptable,  flexible  and  efficient  of 
any.  Noiseless  in  op>eration.  Prac¬ 
tically  fool-proof.  No  expert  at¬ 
tention  needed. 


“O-E”  Perfect  Air  Exhauster  and  Vacuum 
Valve,  with  new  Hollow  Bronze  Ball.  Al¬ 
ways  works.  Never  sticks.  Carefully  tested. 


The  “O-E”  System  costs  less  to 
install  and  gives  your  customer 
better  service  than  either  vapor  or 
water.  Is  easier  to  install  right  than 
wrong. 


Before  deciding  on  the  heating  equipment  for  your  next  job,  inves¬ 
tigate  the  “O-E”  Perfect  System.  It  will  save  you  labor  and  material 
costs,  unprofitable  call-backs  for  adjustments  and  repairs,  and  our 
guarantee  furnished  with  each  installation  fully  protects  you. 

Write  for  Booklet  “A" 

O-E  SPECIALITY  MANUFACTURING  CO. 

882  THIRD  ST.,  MILWAUKEE,  WIS.,  U.  S.  A. 


O-E”  Perfect 
Ball  Check 
Water  Seal  Re¬ 
turn  Fitting, 
with  Air  Vent 
and  Clean  Out. 
Each  Fitting 
caref  ully 
tested. 


QUALITY  SERVICE  QUALITY 

Heating  Specialties  that  Last 


In  specifying  the  B.  &  B.  Line  of  Heating  Spec¬ 
ialties  for  vacuum  systems  and  Temperature  Con¬ 
trol  Systems  you  are  assured  of  getting 
QUALITY-SERVICE  and  a  Heating  Specialty 
that  will  last.  • 

The  B.  &  B.  Multiflex  Trap  and  B.  &  B.  Multiflex 
Modulation  Valve,  as  illustrated,  are  metal 
throughout  and  contain  a  B.  &  B.  Multiflex 
Wonder  Bellows.  Note  the  simplicity  in  con¬ 
struction  of  the  Multiflex  Modulation  Valve. 

Literature  sent  upon  request. 

TE6lSH0r&E4BC9CK(bMIW 

General  Offices  andFactories.CiEVELAND. Ohio. 


B.  &  B.  Vacu-Vapor  System 

B.  &  B.  Return  Line  System 

B.  &  B.  Air  Line  System 

B.  &  B.  Temperature  Con¬ 
trol  System 

B.  &  B.  High  Pressure 
Specialties 
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Announcement 

SYLPHON  SPECIALTIES 


Sold  for  years  through  the  American  Radiator  Co, 


Can  Now  Be  Bought 
Direct  From  Manufacturer 


IHE.  LARGEST  PLANT  IN  THE!  WORLD  DtVOTElD  TO  THE:  MANUEACTURE,  Of  THCCM03TAT1C  1N5TIIUMENT3 


1*365  LCAKLE:55  VALVE 


527  VENT,  valve: 


'465  STANDARD  VALVE 


933  TEMP  REGULATOR 


'45*  WATER  REGULATOR 


PRICES  REDUCED 


OUR  NEW  POLICY  of  distributing  Sylphon 
Heating  Specialties  means  lower  prices.  We 
are  now  building  our  own  sales  organization,  with 
direct  factory-trained  representatives  co-operating 
with  the  jobber  and  the  trade. 


You  can  now  supply  your  customers  with  these 
specialties  at  prices  no  higher  than  less  efficient 
instruments  of  various  types — and  with  equal  or 
better  profit  to  yourself. 

Send  to  Dept.  W  for  new  discount  sheet. 


THE  FULTON  COMPANY,  Knoxville,  Tenn 

Representatives  in  all  the  larger  centers 


CHICAGO 
Wrigley  Bldg. 

’400  N.  M'chigan  Ave, 


NEW  YORK 
Hudson  Terminal  Bldg, 
50  Church  St. 


DETROIT 
Book  Bldg. 
Washington  Blvd. 
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Cut 

Down  Repair 
Bills 


Ninety  per  cent  of  the  repair  bills  and 
replacements  on  return  line  pumps  are 
caused  by  the  corrosive  action  of  hot 
water  on  the  working  parts  of  the 
pump. 

Brass  linings  and  similar  protection 
only  partially  solve  the  problem.  The 
only  real  solution  is  the  DuMoin  prin¬ 
ciple — to  stop  pumping  hot  water  alto¬ 
gether. 


is  built  on  an  entirely  new  principle. 
It  draws  the  hot  condensation  water 
back  into  a  tank  by  creating  a  vacuum 
on  the  tank.  Then  it  automatically  re¬ 
verses,  puts  the  tank  under  pressure,  and 
forces  the  water  back  into  the  boiler. 

No  hot  water  touches  the  pump.  There 
is  no  corrosion;  no  frequent  repair  bills; 
no  constant  trouble  and  expense.  The 
life  of  the  pump  is  increased  to  five  or 
ten  years  on  ordinary  jobs. 

Every  operation  is  automatically  con¬ 
trolled.  Pump  works  only  when  actually 
needed — which  is  about  25%  of  the  time. 
Just  half  the  power  required  by  the  ordi¬ 
nary  standard  systems  now  in  use  is  re¬ 
quired. 


irs 

Practical 


If  we  were  allowed  only  one  word  with 
which  to  describe  the  Radiator  Trap 
Sarco  we  would  choose  the  word  “Prac¬ 
tical.” 

The  general  run  of  radiator  traps  are 
so  “temperamental,”  so  constantly  get¬ 
ting  out  of  order,  that  a  practical  trap  is 
given  instant  recognition  by  the  heating 
expert. 

That  is  why  the  Sarco  commands  fav¬ 
orable  notice  wherever  installed — it  gives 
a  good  account  of  itself  in  actual  service! 
It’s  Practical. 

Adjusted  properly  at  the  factory,  the 
Sarco  requires  no  adjustment  at  the  time 
of  installation.  From  the  very  first  day 
it  functions  properly,  and  continues  to  do 
so  indefinitely. 

The  positive  closing  action,  which  in¬ 
sures  a  tight  valve — the  wide-open  valve- 
lift,  providing  free  discharge — the  large 
strainer,  which  protects  the  valve-seat 
from  scale — and  the  spirally  corrugated 
expansion  element,  which  practically 
eliminates  wear — all  these  are  features 
which  recommend  the  Sarco  to  the  dis¬ 
criminating  engineer. 

Made  for  vacuum,  vapor  and  steam 
heating  systems  up  to  20-pound  pressure. 

Our  Booklet  P-104  tells  the  complete  story  in  an 
tisy  co-get  style.  Write  for  a  copy  TODAY. 


Investigate.  Write  today  for 
Bulletin  6 — with  full  expla¬ 
nation,  specifications  and 
prices. 


Thompson  Mfg.  Co. 

3  24th  St.  Des  Moines,  Iowa 


231  Broadway 

Buffalo  Chicago 
Detroit  Phil 
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LIVE  OUTDO^S-INDOORS 

(trade  V  mark) 


Fresh  heated  atr  from  the  ^indofw 


Phantom  ^ww 


Ibur  Meal  of  Ventflation  Realized 


in  the  operation  of  the  noiseless  Uni¬ 
vent  system.  It  is  positive. 

Tests  have  proven  that  good  ventilation  in 
schools  increases  mental  alertness  of  pupils 
and  teachers  and  decreases  sick  leave  50^. 

Univent  installation  cuts  down  building  costs 
and  saves  space  because  no  ducts  or  flues  are 
necessary.  For  the  same  reason  l^nivent  air  is 
•purer  than  air  travelling  through  long  dust¬ 
laden  ducts.  The  Univent  is  designed  for 
schools  and  all  buildings  where  mechanical 
ventilation  is  necessary. 

The  Uni  vent  system  is  the  simplest  system  to 
install.  It  is  more  profitable  for  the  contractor. 
No  adjustment  of  dampers  (which  never  stay 
adjusted)  are  necessary,  yet  distribution  of  air 
is  always  perfect.  There  is  a  lot  of  business  in 
store  for  you  in  specifying  and  equipping  the 
old  schools  in  your  vicinity  with  the  Univent 
system. 


Your  ideal  of  perfect  ventilation  is  all 
the  fresh  air  you  want,  when  you  want 
it,  where  you  want  it. 

Your  ideal  is  realized  perfectly  in  the 
Univent — because  in  principle  it  is  as 
simple  and  more  positive  than  opening 
a  window — but  without  the  cold  and 
dangerous  draft. 

The  Univent  system  is  designed  on  a 
unit  basis.  Each  separate  room  is  heated 
and  ventilated  by  its  own  individual 
Univent. 

There  are  no  uncleanable  ducts  or  flues. 
Each  Univent  draws  fresh  air  directly 
from  outdoors,  heats  it  and  thoroughly 
diffuses  it  throughout  the  room. 

Wind,  or  weather  makes  no  difference 


As  a  Heating^Ventilating  Engineer — you  should  know  all  about  the 
Univent  system.  Sefid  for  a  copy  of  our  special  72-page  Engineer's 
edition  ‘  ‘  Univent  V mtilation.  ’  ’  Please  use  your  business  letterhead 


THE  H.  W.  NELSON  CORPORATION,  Dept.Hl,Mo/j«e,  Illinois 
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HU  AT 


THE  MOUAT 

Vapor  Heating  System 

Complete  circulation  at  a 
pressure  of  1  ounces 

Brotherhood  of 

Railway  Trainmen  Building 

CLEVELAND,  OHIO 


Chas.  S.  Schneider 

Architect 


Phegley  &  Szekly 
Engineers 


The  MOUAT-SQUIRES  CO. 
Cleveland,  Ohio 


MouaT 


American-Marsh  Pumps 

for  Heating  Systems 


)  \  © 


For  UM  in  returning;  the  condensation  to  the  boiler  on 
beating  systems  where  the  steam  pressure  is  too  low  to 
operate  a  steam  pump.  Water  is  returned  to  the  boiler  in  Its 
hottest  state.  EqulM>ed  with  an  automatic  float  valve  which 
la  positive  and  reliable. 


The  Recognized  Standard 

American-Marsh  Vacuum  Pumps  have  been 
recommended  and  specified  by  a  majority  of  the 
leading  heating  engineers  and  Contractors  for  over 
twenty  years. 

Made  with  only  best  of  material  and  workman¬ 
ship.  Highest  efficiency  guaranteed. 

|r  Equipped  with  an  improved  steam  valve  which 
is  especially  adapted  for  vacuum  service.  American- 
Marsh  Pumps  are  positive  in  action,  possess  a 
perfect  governing  element  and  will  not  hang  up 
under  all  the  varying  conditions. 


Ask  for  Bulletins  Nos.  24  and  27 

AMERICAN  STEAM  PUMP  CO. 

Battle  Creek,  Mich. 

Our  slogan:  Simplex  not  Duplex.  "To  be  simple  is  to  be  great’ 
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Salt  Lake  City  Schools  Standardize 
on  Trane  Float  Vent  Valves 


IFest  High  School  (spoken  of  below)  zvtll  use  61  Trane  Thermetal  Float  Vent  Valves. 


Says  Salt  Lake  Branch 
to  the  Home  Office: 


“We  are  sure  you  will  be  interested  in  learning  that 
we  have  now  furnished  our  local  School  Board  with 
over  200  Trane  Vent  Valves,  and  that  they  are  still  buy¬ 
ing  them  for  replacements  as  fast  as  their  other  vents 
give  out.  Trane  Vent  Valves  are  now  specified  for  all 
the  schools. 

“The  Board  is  very  critical  of  new  equipment,  so  we 
consider  this  action  to  be  a  real  tribute  to  the  Trane 
product.  They  tell  us  that  our  vent  is  superior  to  any 
they  have  ever  tested ;  that  it  never  leaks  a  trace  of  water 
or  steam  but  liberates  air  with  surprising  rapidity. 


“They  use  the  Trane  Vent  Valve  on  each  stack  of 
Vento  Heaters  as  well  as  on  the  ends  of  all  the  mains. 
For  this  purpose  it  is  especially  adaptable  because  of 
the  special  construction  that  prevents  a  leakage  of  water 
when  a  fan  is  started. 

“And  that’s  why  the  Board  specifies  ‘Use  Trane  Vent 
Valves.’  The  ne\A^  West  High  School  with  its  61  Trane 
Valves  is  but  one  of  the  nine  schools  here  that  we  have 
cared  for  recently.  Some  are  original  equipment, 
others  are  replacements — but  all  are  Trane.” 


There’s  profit  in  Trane  quality;  are 
you  getting  your  share  in  this  field  ? 

Write  for  Bulletin  12. 

THE  TRANE  COMPANY 

206  Cameron  Ave.  LA  CROSSE,  WIS. 


Sectional  view  of  the  valve 
that  meets  all  requirements 
of  the  Salt  Lake  City  School 
Board. 


Chicago 
New  York 
Buffalo 


Cleveland 

Philadelphia 

Boston 


Washington 
Salt  Lake  City 
Portland,  Ore. 
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A  Perpetual  Heating 

Handbook 


"VrOUR  needs  in  the  matter  of 
^  Up-to-date  Heating  Infor¬ 
mation  will  be  supplied  in  the 
NEW  PERPETUAL  LOOSE 
Leaf  HANDBOOK,  published 
by  the  National  District  Heat¬ 
ing  Association.  All  new  and 
revised  data  for  this  book  will 
be  supplied  FREE  FOR  FIVE 
YEARS. 


This  HANDBOOK  contains  authoritative  data  on  Heating 
Service.  It  was  compiled  by  the  Educational  Committee  of  the 
Association  and  represents  more  than  a  one-man  idea.  In  addition 
to  original  Research  Data  it  contains  valuable  information  con¬ 
cerning  Heating  Apparatus  and  Supplies  manufactured  by  repre¬ 
sentative  reliable  manufacturers. 


Tilt  Standard,  High  Grade,  Genuine  Solid  Leather,  Six-Ring 
Binder,  alone  will  cost  you  one-half  of  what  is  asked  for  the  entire  book 
containing  jiages  of  data,  and  the  service  for  the  next  five  years. 


Your  own  special  data  can  be  written  on  the  special  sheets  pro¬ 
vided  for  you. 


The  book  contains  just  the  kind  of  data  for  which  you  have 
been  looking.  It  is  a  high  class  proposition  and  just  fits  in  your 
coat  pocket. 

Your  name  and  address  with  your  check  for  ^5.00  will  bring 
this  HANDBOOK  direct  to  you.  In  quantities  of  ten  to  one  address 
^4.00  each. 


Address : 

The  National  District  Heating  Association 

Greenville,  OHIO 
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!  Specify  This  Installation  for  HOT 
I  Water  at  Lowest  Possible  Cost 

Where  steam  is  used  for  heating,  fuel  bills  for  hot  water  can  be  eliminated 
during  the  heating  season  by  installing  the  Excelso. 

Replaces  the  fire-pot  coil  and  insures  constant  supply  of  uniformly  hot  water. 

EASY  TO  INSTALL 


Connects  on  outside  of  steam  or  vapor  heating  boiler,  below  water  line.  Re¬ 
quires  no  attention,  nothing  to  get  out  of  order. 

Endorsed  and  sold  by  the  following  Boiler  Manufacturers  as  a  means  of  elim¬ 
inating  fire-pot  coils. 

American  Radiator  Co.  Pierce,  Butler  and  Pierce  Boynton  Furnace  Co. 
Richardson  &  Boynton  Co.  Mfg.  Co.  The  Wm.  H.  Page  Boiler 

Richmond  Radiator  Co.  Unit^  States  Radiator  Co. 

Standard  Heater  Co.  Corp.  Gurney  Heater  Mfg.  Co. 

Utica  Heater  Co.  International  Heater  Co.  Abendroth  Bros. 

Burnham  Boiler  Corp.  Thatcher  Furnace  Co. 


Also  by  Plumbing  Supply  Jobbers  Ev  erywhere 


Send  today  tor  details,  as  to  prices, 
discounts,  cooperation,  etc. 

EXCELSO  SPECIALTY  WORiCS 

117  Clinton  St.  Buffalo,  N.  Y. 


Special  Xetc  York  Sales  Representatire,  John  G.  Kelly, 
1.37  East  43rd  St. 
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YOU  CAN  NOT  TAMPER 
WITH  A  DAMPER 

THAT  IS  LOCKED  WITH  A 

-  PERFECTO  - 

DAMPER  REGULATOR  LOCK  AND  INDICATOR 

Partial  list  of  recent  installations,  showing  adaptability  of  The  Perfecto  Damper  Regulators 
and  Indicators  on  structures  of  all  kinds  where  damper  control  is  desired 

Fourth  Church  of  Christ,  Scientist  John  Lehman  H.  S.  Canton,  O. 

Cleveland,  O.  University  of  Buffalo  (Chemical 
Warner  School  Cleveland,  O.  Lab.  Bldg.)  Buffalo,  N.  Y. 

Glenville  High  School  Cleveland,  O.  New  Statler  Hotel 

Miles  Standish  H.  S.  Cleveland,  O.  (now  building)  New  York,  N.  Y. 

Irving  Junior  H.  S.  Lorain,  O.  Lincoln  School  New  York,  N.  Y. 

Perkins  School  Akron,  O.  Noel  State  Bank  Chicago,  Ill. 

St.  Mary’s  School  Painesville,  O.  Bunte  Candy  Factory  Chicago,  Ill. 

Central  Clinic  and  Sioux  Falls  H-  S.  ,  ^  , 

Hospital  Salem,  O.  (building)  South  Dakota 

McKinley  High  School  (largest  in  Ottumwa  H.  S.  (building)  Iowa 

the  U.  S.  A.)  Canton,  O.  Eastern  High  School  Norfolk,  Va. 

THE  STARK  SHEET  METAL  WORKS  COMPANY 

418  Second  Street,  S.  E,  .  Canton,  Ohio. 


100%  24  HRS.= 


MACK  EJECTOR  VENTILATOR 

REGARDLESS  OF  WEATHER  OR  CLIMATE,  this  silent  sentinel  performs 
continuously. 

A  LOW  VELOCITY  AIR  CURRENT  IS  ACCELERATED  in  passing  thru  three 
perfect  ejectors,  thus  insuring  MAXIMUM  exhaust  at  all  time.  We  invite  your 
inquires. 

THE  STARK  SHEET  METAL  WORKS  COMPANY 

418  Second  Street,  S.  E.  CANTON,  OHIO 
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■  TW*TEP  OUTltr 


TtMPEMTURf 

'REGULATOR 

CONNECTION 


RUSSELL  STORAGE 
HEATER 


For  supplying  hot  water  for  laundries,  dye  houses, 
office  buildings,  apartment  houses,  etc. 

Entire  tube  bundle  removable,  if  necessity  re¬ 
quires. 

,Heating  surface  consists  of  straight  tubes — no  “U” 
BENDS — tubes  easily  replaceable. 


Internal  floating  head  permits  easy  movement  of 
heating  surface  with  changes  in  temperature. 

Water  inlet  directing  nozzle  accelerates  proper  circu¬ 
lation  and  improves  heating  efficiency. 

Heaters  furnished  either  welded  or  rivited  shells. 
Made  in  all  sizes  to  meet  customer’s  requirements. 


Write  for  information 

THE  GRISCOM-RUSSELL  CO. 

2155  West  Street  Building,  New  York 


Philadelphia 

Boston 

Hartford 

Rochester 

Syracuse 


Pittsburgh 

Cleveiand 

Toledo 

Detroit 

Denver 


Chicago 
Minneapolis 
Milwaukee 
St.  Louis 
Sait  Lake  City 


New  Orleans 
Houston 
Fort  Worth 
Charlotte 


San  Francisco 
Seattle 
Los  Angeles 
Kansas  City 


ALLEN  AIR-TURBIIK  VEN11UT0R 

Standard  of  Ventilating  Efficiency 

Wherever  ventilation  is  desired — in  factories,  foundries,  stores,  schools,  hotels, 
churches,  theatres,  residences,  kitchens,  bakeries,  tanneries,  barns,  stables,  garages, 
chimneys,  air  shafts,  or  wherever  air  circulation  is  required.  Allen  Air-Turbines  hate 
proeen  the  best,  cheapest  and  most  efficient  ventilating  system  known. 

Many  of  America’s  largest  architects,  engineers  and  industrial  concerns  have 
adopted  and  endorse  Allen  Air-Turbine  Ventilators. 


Our  air  displacement  is 
measurable  and  the 
figures  given  are  guar¬ 
anteed  to  be  correct. 


Air  Displacement 

Cu.  Ft.  per  Hour 

Pipe 

Wind  Velocity 
4  Miles  per 
Hour 

Wind  Velocity 
8  Miles  per 
Hour 

8  Inches 

17,300 

21,600 

10  •• 

26.300 

32,500 

12 

38.600 

46.200 

15  •• 

54,000 

69.000 

18 

85,200 

102,100 

20 

105,100 

125.600 

24 

149,000 

185.000 

30 

225.000 

272.000 

36 

281.000 

330,000 

42  •• 

324,000 

414.000 

48  •• 

360,000 

473.000 

■  Write  for  Detailed  Literature 

ALLEN  AIR-TURBINE  VENTILATOR  CO. 

DETROIT  Eighth  and  Porter  Su.  MICHIGAN 


CARRIES  OFF 
GASES 
MOISTURE 
STEAM 
SMOKE 
VAPOR 
FOUL  AIR 
ODORS 
HEAT 
FUMES 
DUST 

DAMPNESS 
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Radiator  Trap  Efficiency 


Holds  true  on  any  pressure  from  vacuum  to 
15  pounds  discharging  into  either  a  vacuum 
or  atmospheric  return. 


INTCR-SOUTHCnN  UFC  BUILDING 

Louisville,  Ky. 

D.  X.  Murphy  Bros.,  Archts. 


Write  for  literature. 


The  McAlear  Mfg.  Co. 

1901-07  S.  Western  Ave.,  Chicago 

Representatives  in  all  Principal  Cities 


Write  for  New  Vapor 
Catalog — real  data 


THERMO  RADIATOR  TRAP 

The  Oriltinal  Vertical  Seat  Trap. 
Dirt  proof.  Closes  against  the  steam. 
Positive  operation  and  lonil  life. 


ILLINOIS  MODULATING  VALVE 

A  half  turn  from  full  open  to  closed. 
All  worklnjt  parts  siccurately  machined. 
Easiest  operating  valve  on  market. 


“//finois  Heating  Systems  make  warm  friends^’ 

ILUHOl  S  '  ENCliHEERlNG  COMPANY 

Racine  Ave.  and  20th  Place,  C  H  J  C  A  G  O 

Representatives  In  21  principal  cities  *  Consult  local  telephone  directory 


ii  1 IIUNOIS  HEATING '  SYSTEMS^ 


VACUUM  VAPOR 

Have  been  successfully  installed  in  thousands  of  buildings — 

A  RECORD  OF  20  YEARS  OF  SUCCESS 


SPECIFY 


THESE 


ILLINOIS 

VALVES 


whenever  you  want 
the  best 
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JOHNSON  yryTEM 

SUPERIOR  HEAT  -  CONTROL 


JOHN/ON  SERVICE  CO/APANY 

/MILWAUKEE  -  U  .  .  A  . 


Send  for  list  ofreferences  of  school 
installations  and  complete  data 
regarding  the  Spencer  equip¬ 
ment. 


opencer 

Turbine 

Cleaning  Systems 


particularly  developed  for  the  clean¬ 
ing  of  school  buildings  in  a  sanitary 
manner  without  spreading  dust  in 
the  air,  and  giving  the  most  thorough 
and  rapid  cleaning  for  school  build¬ 
ings. 

Spencer  systems  are  chosen  by 
those  who  have  had  the  most  exper¬ 
ience  with  vacuum  cleaning  appara¬ 
tus  in  school  buildings. 


Horizontal  slow  speed  Spencer  Turbine  vacuum 
cleaning  exhauster.  Direct  motor  driven,  wide 
clearance,  multistage  type  equipment. 


THE  SPENCER  TURBINE  COMPANY 

Hartford,  Conn. 
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HEAT  AS  A  MEANS  OF  DESTROYING  MILL  INSECT  PESTS 

With  Data  on  Temperature  to  Be  Maintained,  Method  of 
Installing  Heating  Systems  and  Suggestions  for  Operation 

BY  J.  P.  CALDERWOOD, 

Professor  of  Mechanical  Engineering,  Kansas  State  Agricultural  College. 


The  loss  in  dollars  and  cents  that  results  from  the  insect 
pests  which  infest  stored  grains  and  flour  mill  products 
is  difficult  to  estimate.  Statistics  show  that  for  individ¬ 
ual  cases  the  percentage  loss  in  grain  is  high  and  it  is  safe  to 
say  that  the  total  loss  in  the  United  States  would  reach  millions 
of  dollars. 

The  flour  milling  industry  appreciates,  more  fully  than  any 
other,  the  extent  of  this  loss  and  is  convinced  that  insect  infesta¬ 
tion  is  one  of  its  important  problems.  The  industry  not  only 
experiences  a  loss  in  grain  destroyed,  but  is  further  annoyed 
by  the  accumulation  of  web  in  the  machines  and  spouts,  the 
destroying  of  bolting  cloth,  and  other  injurious  results.  The 
industry  has  used  the  means  that  have  been  suggested  in  the 
past  for  exterminating  insect  life,  but  the  great  difficulty  was 
the  lack  of  an  effective  method. 

USE  OF  HYDROCYANIC  ACID  GAS  FUMIGATION. 

Up  to  the  time  of  the  discovery  of  the  heat  method,  hydro¬ 
cyanic  acid  gas  fumigation  was  considered  the  most  effective 
means  for  the  control  of  mill  insects.  The  hydrocyanic  acid 
method  is  still  used  as  a  means  of  ridding  mills  of  insect  life, 
but  is  gradually  falling  into  disfavor.  Experiments  now  show 
that  while  most  insects  succumb  to  the  gas,  others  that  are  by 
nature  equally  destructive  and  annoying  arc  not  seriously 
affected. 

Furthermore,  the  method  is  dangerous — hydroc3.anic  acid  gas 
is  one  of  the  most  powerful  and  poisonous  gases.  Another 
handicap  to  the  method  is  the  relatively  high  cost  of  the  fumi¬ 
gation.  Several  additional  objections  might  be  mentioned,  but 
they  are  of  minor  importance. 

DESTROYING  MILL  INSECTS  WITH  HEAT  A  NEW  DEVELOPMENT. 

Heat  as  a  method  of  destroying  mill  insects  is  comparatively 
new.  Its  killing  effect  upon  bug  life  in  general  has  been  known 
for  some  time,  although  the  application  of  this  principle  to 
flour  mills  and  other  milling  industries  has  but  recently  been 
developed.  Impetus  was  given  to  this  method  in  connection 
with  mills  that  were  infected  with  insects  that  are  found  in 
cracks  and  inaccessible  places.  Under  such  conditions,  some¬ 
thing  more  effective  is  necessary.  Heat  seemed  to  have  possi¬ 
bilities  and  was  tried.  As  a  result  it  may  be  safely  said  that 
the  application  of  high  temperature  is  the  only  practical  and 


efficient  method  known  at  present  for  completely  controlling  all 
classes  of  mill-infecting  insects. 

PROPER  TEMPER-ATURE  TO  HE  .MAINTAINED  TO  KILL  INSECT  LIFE. 

Laboratory  experiments  to  determine  the  fatal  temperatures 
when  the  heat  is  applied  under  slowly  rising  temperatures  that 
could  be  duplicated  in  mills  show  that  a  temperature  of  125®  F., 
if  continued  for  several  hours,  is  sufficient  to  kill  all  the  prev¬ 
alent  types  of  mill  insects. 

The  result  of  these  laboratory  investigations  have  been  veri¬ 
fied  in  actual  mill  tests.  Experiments  in  the  milling  industry 
show  that  the  insects  can  be  destroyed  at  a  temperature  not 
beyond  that  which  could  actually  be  produced  in  a  modern  mill. 
In  tests  conducted  by  the  Experiment  Station  of  the  Kansas 
State  Agricultural  College,  the  system  has  shown  itself  very 
effective.  In  the  test  of  one  mill,  heat  was  applied  for  twenty- 
four  hours  on  a  day  in  September.  The  mill  was  equipped  with 
the  ordinary  direct  steam  system.  The  temperature  on  the 
various  floors  of  the  mill  gradually  rose  to  an  average  of  about 
130°  F.  After  the  heating  a  very  careful  examination  failed  to 
show  live  insects  even  in  the  deepest  accumulations  in  the 
most  inaccessible  parts.  Nearly  three  weeks  later  a  second 
examination  was  made  of  the  mill,  and  no  live  insects  were 
found  above  the  first  story. 

The  following  summer  the  same  mill  was  again  heated.  A 
few  months  later,  a  thorough  examination  was  made  of  the 
”  mill  and  failed  to  reveal  a  live  insect,  except  in  one  comer  on 
the  first  floor  where  a  few  second-hand  sacks  had  been  thrown 
after  the  mill  had  been  heated.  The  examination  also  showed 
that  no  part  of  the  mill  had  been  injured  during  the  heating 
process. 

NEW  FIELD  OPENED  TO  HE.ATING  AND  VENTIL-ATING  ENGINEERS. 

Heat  as  a  means  of  controlling  mill  insects  should  be  of 
interest  to  heating  and  ventilating  engineers  for  few  mills  have 
sufficient  heating  equipment  installed  to  produce  killing  tempera¬ 
tures.  In  most  cases,  millers  appreciate  the  effectiveness  of  the 
method  and  require  little  persuasion  in  making  the  necessary- 
changes.  The  strong  argument  that  may  be  advanced  is  that  a 
heating  system  once  installed  is  good  for  years,  and  that  the 
cost  of  a  heat  application  to  destroy  insects  is  small.  The  cost 
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ct  only  a  few  applications  of  cyanide  fumigation  would  in  most 
cases  pay  for  the  necessary  changes  in  the  heating  system. 

AMOUNT  OF  RAniATION  NF.EnF.n. 

The  amount  of  radiation  required  to  produce  the  required 
temperature  of  135®  depends,  naturally,  upon  the  type  of  build¬ 
ing.  its  construction,  the  rumber  of  windows  and  doors,  and 
other  factors.  Each  case  should  receive  separate  treatment. 
.\  mill,  however,  that  has  sufficient  radiation  to  heat  the  build¬ 
ing  to  rO®  in  zero  weathf  without  the  heat  of  the  running 
machiner>’  can  readily  be  heated  to  l.W®  F,  on  a  warm  summer 
day.  It  is  true  that  flout  mills  in  general  are  of  mucli  the 
same  type ;  consequently,  an  approximate  rule  ma\'  be  used  in 
estimating  the  amount  of  radiation  required.  One  rule  that 
seenTi  to  give  accurate  results  is  given  in  table  1, 


Table  1.  Cubic 

Feet  of  Space  One 

Square  Foot  (U’  Radia 

tion  will  heat : 

FOUR- STORY  MII.U 

FIVK-STORV  Mil. I,. 

First  Floor 

50 

50 

Second  Floor 

60 

60 

Third  Floor 

75 

75 

Fourth  Floor 

UX) 

•XI 

Fifth  Floor 

110 

SUlXlESTlONS  FOR  IXST.XLI.INO  HEATINO.  SYSTEM. 

In  installing  a  steam  system  of  heating  several  important 
suggestions  should  be  observed. 

1  Pipe-coil  radiation  is  usually  the  cheapest,  occupies  the 
least  floor  space,  and  will  stand  high  pressures..  The  coils  are 
made  up  preferably  of  l^i-in.  pipe  and  U-bends,  connected  upon 
a  two-pipe  system  to  the  flow  and  return  mains. 

3  It  is  preferable  to  install  valves  at  each  radiator  so  that 
the  temperature  of  the  rooms  may  be  regulated  during  the 
heating. 

3.  The  radiation  should  be  distributed  uniformly  about  the 
room  to  be  heated  and  placed  near  the  floor  level  to  insure  a 
uniform  distribution  of  heat. 

4.  No  radiation  is  needed,  as  a  rule,  in  the  basement ;  the 
insects  prefer  the  upper  floors.  In  case  boots  extend  into  the 
basement,  provision  should  be  made  for  heating  these  by  placing 
a  radiator  directly  beneath. 

5.  The  lower  floors  and  the  floors  with  heavy  machinery- 
should  have  more  radiating  surface  per  cubic  foot  of  space 
heated  than  the  upper  floors  and  the  floors  with  light  machinery. 

6  It  does  not  seem  advisable  to  decrease  the  amount  of  radia- . 
tion  when  high-pressure  steam  is  available.  It  is  better  to  esti¬ 
mate  the  radiation  upon  a  low-pressure  steam  basis,  using  the 
additional  heat  transmitted  when  using  high-pressure  steam  to 
heat  the  building  rapidly. 

SUGT.ESTIOXS  FOR  OPFRATINC  HE.ATINC  SYSTEMS. 

In  giving  directions  to  operators  of  such  systems,  it  would 
be  well  for  the  heating  engineer  to  emphasize  the  following 
joints: 

1.  In  order  that  advantage  may  be  taken  of  the  heat  in  the 
machinery,  the  heating  should  be  started  immediately  after  the 
mill  is  shut  down.  It  is  usually  customary  to  start  the  heat 
on  Saturday  night  and  continue  until  sometime  near  Monday^ 
morning. 

2.  Two  applications  of  heat  during  the  summer  months  are 
advisable;  one  in  the  early  summer,  and  one  in  August  or 
September. 

3.  The  steam  should  be  turned  on  at  a  high  pressure,  if 
possible,  so  that  the  mill  will  heat  more  rapidly. 

4.  Stairways,  elevator  shafts,  and  spouts  leading  to  venti¬ 
lators  should  l>e  closed  with  burlap  or  some  other  suitable 
material  so  that  each  floor  is  entirely  separated  and  no  heat 
unnecessarily  lost. 

5.  It  takes  time  to  reach  the  desired  temperature. 

6.  A  uniform  temperature  of  from  120®  to  125®  F.  is  suffi¬ 
cient  to  kill  the  insects  in  any  part  of  the  mill. 

7.  The  killing  temperature  should  be  held  for  several  hours 
to  allow  the  heat  to  penetrate  all  infested  parts. 


8.  Two  or  three  thermometers  should  be  placed  on  the  differ¬ 
ent  floors  as  a  guide  in  regulating  the  temperatures.  Tempera¬ 
tures  as  high  as  150®  b'.  have  been  carried  in  mills  without  injury, 
although  this  practice  is  unnecessary. 

9.  No  attempts  should  be  made  to  heat  the  mill  on  a  windy, 
a  cold  or  a  rainy  day.  Conditions  should  be  favorable  for 
reacliing  the  135®  F.  temperature.  Unless  this  temperature  is 
reached,  the  killing  effect  is  doubtful. 

10.  Cleanliness  is  a  necessity  in  insect  control  and  while  heat 
is  extremely  effective  in  <lestroying  insects,  cleanliness  should 
not  be  slighted. 


How  Much  Steam  is  Required  to  Heat  a  Building? 

Some  interesting  figures  on  steam  consumption  for  heating 
ortice  buildings  have  been  obtained  by  the  Heat  Utilization  Com¬ 
mittee  of  the  National  District  Heating  .Association  and  are 
published  in  the  asstxiation's  Bulletin,  together  with  the  accom¬ 
panying  chart. 

“In  order  to  know  how  much  a  building  manager  can  cut 
down  his  heating  expense,”  states  the  committee,  "he  should 
determine  first  what  his  standard  or  proper  consumption  is. 
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RESULTS  OF  TESTS  SHOWING  STEAM  REQUIRED 
TO  HEAT  BUILDINGS. 


This,  of  course,  will  vary  somewhat  with  the  type  of  construc¬ 
tion,  exposure  and  design  of  system,  but  relatively  these  points 
are  much  less  important  than  the  care  with  which  the  building 
is  oi)erated.” 

The  curves  compiled  by  the  committee  show  the  results  ob¬ 
tained  from  five  office  buildings  for  two  seasons.  Construction 
of  all  buildings,  it  is  stated,  is  similar,  although  they  vary  some¬ 
what  in  size.  The  size,  however,  does  not  seem  to  have  much 
effect  on  the  steam  consumption  per  cubic  foot  of  contents.  It 
is  i)ointed  out,  for  instance  how  wide  a  variation  in  consumption 
there  is  at  20®  F.,  the  maximum  being  more  than  225%  of  the 
minimum,  while  the  shut-off  temperature  varies  from  63®  to  73®. 
For  an  average  winter  temperature  of  35°,  and  with  steam  at 
$1.00  per  1000  lbs.,  the  difference  in  heating  cost  between  the 
maximum  and  minimum  shown  on  the  chart  will  be  $7,890  for 
a  building  containing  1,000,000  cu.  ft. 

To  obtain  the  best  results  from  a  system,  the  Heat  Utiliza¬ 
tion  Committee  recommends  that  the  building  manager  should 
first  see  that  his  present  system  is  in  good  rejair.  Next  he 
should  use  common  sense  in  operating  it.  The  committee  then 
gives  a  number  of  rules  for  the  guidance  of  the  building  man¬ 
ager. 
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PANTAGES  THEATRE  BUILDING,  LOS  ANGELES,  CAL. 


MECHANICAL  EQUIPMENT  FOR  A  COMBINED  THEATRE 

AND  OFFICE  BUILDING 


Principal  Features  of  the  Installation  in  the  Pantages  Theatre,  Los  Angeles,  Cal 

BY  ERWIN  L.  WEBER. 


T4E  underlying  motive  in  the  design  of  the  equipment 
for  the  Pantages  Theatre  and  Office  Building,  in  Los 
Angeles,  Cal.,  is  a  deviation  from  the  usual  practice 
of  having  conspicuously-arranged  apparatus,  pipes,  lights,  etc., 
and  achieving  the  desired  results  by  concealing  such  features 
as  much  as  possible  and  in  this  way  thoroughly  blending  with 
the  aesthetic  design  of  the  building,  and  not  rendering  a  wdl- 
schemed  interior  distasteful  by  the  presence  of  clumsy  pipes 
or  other  features. 

The  power  requirements  for  the  theatre  include  the  fol¬ 
lowing  motors:  Blower,  40  H.P. ;  air  washer,  10  H.P. ;  vacuum 
pump,  H.P. ;  vacuum  cleaner,  7}/2  H.P. ;  six  exhaust  fans, 
16  H.  P. ;  organ  blower,  7j4  H.P, 

The  power  for  the  office  building  (exclusive,  of  stores  or 
offices)  include:  Two  elevators  at  60  H.P.  each;  air  com¬ 
pressor,  7j4  H.P. ;  circulating  pump,  5  H.P. ;  vacuum  cleaner, 
V/z  H.P.;  toilet  exhaust  fan,  5  H.P. 

This  shows  a  powder  consumption  of  about  250  H.P.  in 
almost  continuous  operation.  The  total  current  consumption 
for  all  lights  is  about  400  K.W. 

The  theatre  is  heated  and  ventilated  by  the  mushroom  sys¬ 
tem.  Air  enters  under  the  seats  in  the  auditorium  and  bal¬ 
cony  through  nearly  1,000  mushrooms  and  is  exhausted  to 
the  attic  space  through  the  plaster  grillages  in  the  ceiling.  The 
vitiated  air  is  removed  from  the  attic  by  four  exhaust  fans 
located  in  pent  houses.  A  separate  exhaust  system  of  venti¬ 
lation  is  provided  for  the  mezzanine  floor  and  another  ex¬ 
haust  system  for  the  retiring  rooms,  toilets,  dressing  rooms, 
animal  room  and  stage. 


Fresh  air  is  drawn  through  an  intake  shaft  located  in  the 
courtway  and  is  tempered  by  passing  over  two  stacks  of 
tempering  coils  containing  1358  sq.  ft.  of  Vento  and  one 
stack  of  condensation  coils  containing  679  sq.  ft.  of  Vento. 
The  condensation  coils  receive  the  discharge  from  the  vacuum 
pump  and  are  used  to  cool  the  return  condensation. 

After  passing  through  the  condensation  coils  the  return 
condensation  is  further  cooled  by  passing  through  a  Sims 
BH-4  30-in.  by  72  in.  condensation  tank.  The  cold  water  in 
this  tank  is  thereby  warmed  and  used  as  the  supply  for  the 
domestic  water  heatet.  This  allows  the  condensation  to  pass 
to  the  meter  and  sewer  at  a  very  low  temperature  and  assures 
the  extraction  of  the  maximum  amount  of  heat  from  the 
steam. 

The  air  next  passes  through  a  Sturtevant  type  H  air  washer 
14  ft.  wide  by  12  ft.  high,  operated  with  a  5  in.  centrifugal 
pump  direct-connected  to  a  10  H.P.  motor.  Then  the  air 
enters  the  main  blower  which  is  a  No.  15  Sturtevant  multi¬ 
vane  type,  direct-connected  to  a  40  H.P.  motor  with  arma¬ 
ture  and  field  speed-control.  From  the  blower  the  air  is 
discharged  over  two  stacks  of  reheating  coils  containing  1358 
sq.  ft.  of  Vento.  The  conditioned  air  then  passes  to  the  sub¬ 
auditorium  and  sub-balcony  through  the  mushroom  ventilators. 

About  25(X)  cu.  ft.  of  air  per  minute  is  further  heated  in  a 
superheating  coil  containing  two  stacks  with  129  sq.  ft,  of 
\'ento  and  is  discharged  in  a  warm  blast  across  the  main  en¬ 
trance  to  mingle  with  incoming  cold  air  when  the  doors  are 
opened.  The  air  supplied  to  the  dressing  room  section  is 
also  superheated  by  54  sq.  ft.  of  3-col.  radiation. 
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PORTION  OF  BASEMENT  PLAN.  SHOWING  HEATING  AND  VENTILATING  EQUIPMENT  NEAR  CEILING. 
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SECTIONAL  ELEVATION,  PANTAGES  THEATRE  BUILDING.  SHOWING  GENERAL  ARRANGEMENT  OF 
HEATING  AND  VENTILATING  APPARATUS. 


The  capacity  of  the  ventilating  plant  is  about  80,000  cii.  ft. 
of  air  per  minute,  or  nearly  40  cu.  ft.  per  capita  per  minute. 
A  Johnson  system  of  thermostatic  control  maintains  a  tem¬ 
perature  of  66°  F.  with  about  70%  humidity  in  mild  and 
cold  weather.  The  air  washer  is  provided  with  a  large  con¬ 
crete  tank,  ice  chute,  ice  door  and  the  necessary  protection 
around  the  strainer  to  permit  of  feeding  ice  thereinto  in  hot 
and  humid  weather. 


outside  steam  supply. 


Steam  at  80  lbs.  pressure  is  provided  by  the  Seventh  Street 
Improvement  Co.  and  enters  the  building  at  Seventh  Street. 


It  is  passed  through  a  reducing  pressure  valve  and  then 
to  the  tempering  and  reheating  coils  and  to  the  domestic 
water  heater.  The  condensation  passes  through  vacuum  traps 
to  a  motor-driven  vacuum  pump  and  is  discharged  through  the 
condensation  coils  and  condensation  tank  to  the  meter  and 
sewer.  About  5,000  lbs.  of  steam  are  used  per  hour  in  cold 
weather. 


WATER  HEATING  SYSTEM  USED  FOR  OFFICE  BUILDING. 


The  w'arming  of  the  office  building  is  accomplished  by  a 
forced  water  heating  system.  Under  each  window  a  radiator 
is  suspended  from  the  wall  and  entirely  free  from  the  floor. 


THE  HEATIXG  AND  VENTILATING  MAGAZINE 


29 


The  method  of  connecting  the  radiators  is  a  complete  de¬ 
parture  from  the  usual  schemes,  insofar  as  the  pipes  and 
branches  are  entirely  concealed  behind  walls  and  window 
stools  and  the  only  visible  connections  to  the  radiators  con¬ 
sist  of  two  nickel-plated  elbows  emerging  from  the  apron 
of  the  window  and  connecting  to  the  radiator. 

All  radiators  are  single  column,  20-in.  high.  By  locating 
a  radiator  under  each  window  it  is  possible  to  subdivide 
offices  into  units  as  desired.  The  radiation  is  estimated  on 
a  basis  of  35“  F.  outdoor  temperature  with  70“  indoor  tem¬ 
perature.  The  average  temperature  of  water  is  190“  F.  The 
building  is  nine  stories  high  and  no  trouble  has  been  experi¬ 


enced  through  leakage  due  to  the  static  water  pressure.  Alter¬ 
nate  tenders  upon  a  two-pipe  vacuum  system  with  reduced 
radiation  and  pipes  exposed  in  the  usual  manner  showed  a 
saving  of  12%  in  favor  of  the  water  heating  system. 

Steam  at  80  lbs.  pressure  enters  the  converter  wherein  the 
water  used  for  heating  the  building  is  warmed  to  any  desired 
degree,  depending  upon  the  outdoor  temperature  and  wind. 
The  hot  water  passes  to  the  attic  where  it  is  distributed  to 
the  various  flow  risers,  then  passes  through  the  radiators  to 
the  return  risers,  which  assemble  in  the  basement  and  con¬ 
nect  to  a  motor-driven  circulating  pump,  from  where  it  is 
discharged  into  the  convertor,  completing  its  circuit.  All  air 


EXHAUST  VENTILATION  APPARATUS  IN  ATTIC,  PANTAGES  THEATRE  BUILDING. 
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from  the  radiators  discharges  into  the  flow  and  return  risers. 
At  the  top  of  each  return  riser  a  f^-in.  air  line  is  connected 
to  the  flow  main  in  the  attic.  In  this  way  all  air  is  relieved 
to  the  expansion  tank,  located  in  the  attic.  This  eliminates 
all  air  binding,  hissing  or  chattering  in  the  system. 

The  convertor  has  a  heat  transfer  capacity  of  1,800,000 
B.  T.  U.  per  hour.  The  circulating  pump  has  a  3-in.  dis¬ 
charge  and  is  direct-connected  to  a  5  H.P.  motor  running  at 
1200  R.  P.  M. 

The  condensation  from  the  convertor  and  water  heater 
passes  through  high-pressure  traps  to  the  condensation  tank, 
which  is  similar  to  the  one  used  for  the  theatre  and  preheats 
the  domestic  water.  From  there  it  passes  through  the  meter 
to  the  sewer. 

Two  complete  vacuum  cleaner  systems  are  installed,  one 
for  the  office  building  and  one  for  the  theatre.  A  janitor’s 
closet  with  slop  sink  and  other  accommodations  is  provided 
on  each  floor.  The  toilets  have  an  independent  exhaust  sys¬ 
tem  of  ventilation. 

.Ml  plumbing  fixtures  are  of  solid  porcelain  with  heavy 
nickel-plated  brass  fittings,  and  are  all  of  the  most  sanitary 
design. 
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FIRE  PROTECTION  SYSTEM. 


DET.MLS  OF  TF.STING  CONE  FOR  MUSHROOM 
VENTIL.\TORS. 


The  fire  protection  system  for  the  theatre  consists  of  an 
automatic  sprinkler  system  of  the  wet-pipe,  alarm-valve  type 
with  automatic  sprinkler  heads  located  in  the  entire  stage  and 
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diagram  of  heating  equipment,  pantages  theatre  building,  showing  arrangement  of  heater 

COILS  AND  PORTION  OF  BUILDING  ELEVATION. 
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dressing  room  section  and  in  the  proscenium  arch.  A  similar 
separate  system  is  installed  in  the  entire  basement  of  the 
office  building. 

Wet  standpipes  are  installed  in  the  theatre  with  hose  out¬ 
lets  in  the  auditorium  and  balcony  and  on  the  stage,  in  the 
dressing  room  section  and  on  the  fly  galleries.  The  office 
building  has  two  wet  standpipes,  each  has  hose  outlets  on 
each  floor  and  in  each  store.  A  dr>'  stand  pipe  with  valved 
hose  outlets  at  each  floor  and  on  the  roof  is  affixed  to  each 
of  the  two  fire  escapes,  for  the  use  of  the  fire  department. 


DETAILS  OF  EQUIPMENT  IN  DOME. 


Fire  alarms  are  Ideated  at  each  hose  outlet  and  the  automatic 
sprinkler  systems  are  equipped  with  automatic  alarms. 

.•\11  pipe  lines  and  apparatus  in  the  mechanical  and  sani¬ 
tary  equipment  are  painted  according  to  a  color  code. 

B.  Marcus  Priteca,  A.  R.  C.  A.,  A.  I.  A.,  Seattle,  was  the 
architect  for  the  building.  The  heating,  ventilating  and  plumb¬ 
ing  were  installed  by  Arthur  Hess  and  the  electrical  equipment 
was  installed  by  the  Golden  States  Electric  Co.  of  Los  Angeles. 
The  entire  electrical,  mechanical  and  sanitary  equipment  was 
designed  by  Erwin  L.  Weber,  E.  E.,  M.  E.,  Seattle. 

Progress  of  Electric  Heating. 

Replying  further  to  the  inquiry  published  last  month  regard¬ 
ing  large  electrically-heated  installations,  it  should  be  noted 
that  although  the  most  impressive  feature  of  electrical  heating 
is  its  high  cost,  this  method  has  some  important  advantages,  de- 
penditig  upon  the  specific  application.  Thus,  large  plants  located 
near  water  falls,  and  where  coal  is  expensive,  sometimes  make 
use  of  surplus  power  for  heating,  also  the  application  of  elec¬ 
tricity  in  industrial  work  to  heating  of  baking  and  drying 
ovens  has  come  into  general  use,  since  for  such  purposes,  as 
compared  with  gas,  it  is  clean  and  does  not  vitiate  the  air. 
Products  of  combustion  do  not  collect  on  the  work,  labor  is 
reduced,  and  a  better  and  more  uniform  product  is  obtained 
with  the  ease  and  safety  of  operation  peculiar  to  electric  power. 

The  Electrical  Record  for  March,  1921,  describes  an  installa¬ 
tion  of  2200  K.  W.  electric  heaters  in  one  of  the  new  mills  of 
the  Canadian  Cottons  Co.,  the  building  in  question  being  184 
ft.  wide  by  410  ft.  long  and  two  stories  high.  Heaters  are  con¬ 
centrated  into  two  centralized  systems,  one  for  each  half  of 
the  building,  and  are  placed  in  housings  similar  to  those  used 
with  steam  coils,  air  being  drawn  through  the  heaters  by  suction 
fan.  and  distributed  through  the  building  by  means  of  vent  pipes. 

Electric  contact-making  thermostats  are  used  for  maintaining 
the  temperature  constant  within  narrow  limits.  These,  in  con¬ 
nection  with  magnetic  C(jntractors,  hold  the  temperature  con¬ 
stant,  continually  and  entirely  automatically  at  65°  F.  through¬ 
out  the  entire  24  hours,  irrespective  of  the  outside  temptTa- 
ture  which  may  be  as  low  as  20°  F.  below  zero.  The  installa¬ 
tion  is  thoroughly  safeguarded,  so  that  in  the  event  of  the  power 
going  off  the  motor  driving  the  exhaust  fans,  the  current  is 
automatically  cut  off  the  heaters.  It  is  further  safeguarded  to 
the  extent  that  if  the  temperature  within  the  housing  goes  beyond 
a  predetermined  limit,  the  heaters  are  automatically  discon¬ 
nected  from  the  line.  In  the  event  that  the  temperature  within 
the  room,  should  go  beyond  a  given  point,  due  to  the  possible 
failure  of  the  controlling  thermostats,  a  separately-operated 
thermostat  will  cause  the  sounding  of  a  loud  gong,  which  will  be 
sufficient  to  attract  the  attention  of  the  watchman  day  or  night. 
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THE  IMPORTANCE  OF  PROPER  CONDENSATION  CONTROL 

How  This  Factor  Affects  the  Efficiency  of  a  Steam  Heating  System 
and  May  Determine  Its  Ability  To  Compete  with  Warm  Air 

BY  MALCOLM  C.  W.  TOMLINSON. 


IT  is  a  very  human  characteristic  to  lose  sight  of  the  essential. 
Not  only  do  our  eyes  deceive  us  but  our  minds  find  paths 
of  least  resistance  by  laying  stress  on  the  non-important. 
The  heating  contractor,  the  architect  and,  in  many  cases,  the 
heating  engineer  try  to  solve  their  clients’  troubles  or  problems 
by  changes  in  piping,  by  rearranging  radiation  or  by  installing 
steam  specialties.  The  results  are,  in  many  cases,  of  little  value. 
In  the  meantime  a  factor,  which  should  be  perfectly  apparent, 
may  be  the  one  that  is  keeping  the  expense  of  operation  at  an 
abnormal  point.  This  factor  is  the  heat  in  condensation. 

Heating  constitutes  one  of  the  largest  costs  in  the  running 
expense  of  most  buildings,  yet  it  is  usually  considered  last.  The 
heating  contractor  and  the  architect  are  seldom  interested  in 
what  it  costs  to  operate  the  system.  Many  layouts  are  made 
with  the  aid  of  data  of  doubtful  authority.  Rule-of-thumb 
methods  for  figuring  radiation  increase  the  unreliability  of  the 
“design.”  Even  the  cost  of  cheap  insulation  is  scrutinized  care¬ 
fully  with  frequent  decisions  in  favor  of  bare  mains.  It  is, 
therefore,  not  surprising  that  the  cost  of  heating  in  home,  fac¬ 
tory  and  business  buildings  is  often  way  beyond  that  which  is 
reasonable. 

A  correct  understanding  of  condensation  is  of  prime  import¬ 
ance.  It  may  he  the  medium  used  by  air,  scale  or  dirt  in  block¬ 
ing  the  heating  system.  Its  main  requirement  is  that  it  be 
moved  with  sufficient  rapidity  to  provide  room  for  steam  in 
radiators  and  heaters,  but  it  is  also  a  thief  which  will  steal 
most  of  the  heat  from  the  steam  with  which  it  comes  in  contact 
and  the  only  recourse  is  to  control  it  carefully  if  operating 
expenses  are  to  be  kept  down.  This  last  point  plays  a  large 
part  in  the  efficiency  of  any  heating  system  and  it  is  the  feature 
of  condensation  which  this  paper  proposes  to  discuss. 

HIGH  TEMPERATURE  OE  RETURN  MAINS  THE  SIC.X  HOARD. 

If  the  management  would  know  whether  or  not  its  heating 
system  is  economical  in  the  use  of  steam  it  should  go  to  the 
basement  and  feel  the  return  piping  through  which  all  con¬ 
densate  must  run.  Where  the  temperatures  are  high  it  will  be 
impossible  to  hold  the  hand  on  the  pipe  and  this  condition  is  the 
signboard  which  points  to  waste.  A  thermometer,  whose  bulb  is 
held  against  this  same  pipe  and  protected  from  cooling 
air  currents  by  a  covering,  is  a  better  means  of  getting  at  the 
actual  facts.  If  the  system  is  uneconomical  the  temperature 
recorded  on  the  return  piping  will  be  around  or  above  150°  F. 
Many  direct  heating  systems  can  be  operated  with  condensate 
temperatures  between  85°  and  125°  F.  while  in  no  case  is  it 
necessary  for  this  temperature  to  be  over  125°  F. 

Now  for  every  degree  Fahrenheit  above  the  minimum  re¬ 
quirement  which  is  found  in  the  condensate  there  is  approxi¬ 
mately  100  heat  units  lost  per  hour  per  pound  of  condensate. 
Furthermore,  for  the  average  heating  system,  the  boiler  opera¬ 
tion  is  conducted  around  50%  for  efficiency  and  the  heat  units 
transferred  from  the  coal  to  the  water  will  be  approximately 
as  follows  per  pound  of  coal  burned : 

Coal  B.  T.  U.  Transferred  per  Pound  of  Coal. 

Anthracite  8000 

Bituminous  5800 

Free-burning  bituminous,  with 
down-draft  boilers  7200 

It  therefore  follows  that,  for  every  hour  of  operation  and  for 
every  pound  of  condensate,  each  degree  difference  between  the 
condensate  and  the  minimum  possible  temperature,  in  the  Fahren¬ 
heit  scale,  represents  a  waste  in  the  usage  of  steam  and  coal. 


For  an  example,  take  a  direct  heating  system  for  which  the 
following  data  apply: 

Coal  Bituminous  (5800  B.  T.  U. 

delivered  to  water  per 
pound  of  coal)  20(K)  lbs. 
per  ton 

Temperature  of  condensate  200°  F. 

Condensate  temperature  desired  100°  F. 

Operation  10  hours  per  day — 225  days 

in  heating  season 

Average  condensate  2300  lbs.  per  hour. 

The  maximum  possible  wastage  in  coal  would  be  as  follows: 
(200—100)  x  10  X  225  x  2300 

- =44.6  tons 

5800  X  2000 

If  9  lbs.  of  water  were  evaporated  per  pound  of  coal  fired,  the 
total  coal  requirement  per  season  would  be: 

10  X  225  X  2300 

— - =287.5  tons 

9  X  2000 

The  saving  in  using  the  extra  heat,  represented  by  100°  F., 
would  be: 

100  x  44.6 

- -  =15.5% 

287.5 

It  should  be  understood  that  the  above  method  of  figuring  the 
actual  savings  is  an  approximation.  This  information  is,  how¬ 
ever,  valuable  in  that  it  shows  the  losses,  roughly,  that  are 
usual  in  heating. 

Where  the  supply  exceeds  the  demand,  there  is  little  which 
can  de  done  to  eliminate  waste  unless  more  uses  are  found  for 
the  exhaust.  .Although  this  steam  is  a  by-product  every  pound 
should  be  used,  as  such  usage  reduces  the  total  cost  of  operating 
the  power  plant. 

HOW  TO  REDUCE  EXCESSIVE  TEMPER.ATURE  OF  CONDENS.\TE. 

Excessive  temperatures  of  condensate  can  be  brought  down 
to  normal  by  the  use  of  thermostatic  traps,  thermostatic  con¬ 
trol  or  modulating  valves.  In  the  first  case  a  volatile  liquid  in 
the  trap  expands  to  close  the  opening  at  a  given  temperature 
for  which  it  is  prepared  by  the  manufacturer.  These  traps  are 
installed  on  the  return  end  of  the  radiator  and  must  be  cleaned 
once  or  twice  a  year.  Thermostatic  control  consists  of  special 
radiator  admission  or  return  valves  which  are  operated  by 
diaphragms  controlled  from  a  thermostat  located  at  a  central 
point  and  set  at  will  for  some  given  temperature.  Modulating 
valves  are  provided  with  ports  of  various  sizes  so  that  each 
position  of  the  handle  will  admit  a  definite  amount  of  steam. 
These  valves  would  furnish  a  satisfactory  control  if  those  who 
turn  the  steam  on  or  off  w  ere  invariably  careful  to  make  proper 
adjustments  of  the  handle. 

Steam  heat  can  only  hope  to  compete  with  warm  air  where  it 
can  be  proven  definitely  that  the  operating  cost  is  very  much 
lower  and  that  the  difference  in  first  cost  is,  therefore,  justified. 
In  view  of  the  competition  which  is  ahead  of  ever\-  business 
the  contractor  who  sells  steam  heating,  the  architect  who  wishes 
his  client  to  install  this  form  of  heating  and  the  heating  engineer 
who  has  an  earnest  desire  to  give  better  service  must  all  wake 
up  to  the  realization  of  these  facts  and  give  the  public  the 
better  service  which  can  be  secured  from  proper  condensatoin 
control. 
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WHAT  ABOUT  OZONE? 

Details  of  the  Reeeiitly-Completed  Chicago  Tests 

to  Determine  the  Status  of  Ozone  for  Ventilation 

HY  E.  VEKNOX  HILL  AND  JOHX  J.  AEBERLY,  M.  E., 
of  the  Chicago  Department  of  Healtli. 

V 


TX  all  twenty  experiment^  were  conducted,  comprising  104 
te''t>.  Xaiurally  maiyv  new  problems  developed  during  the 
work  which  made  us  anxious  to  detiniiely  continue  and 
expand  the  researches  undertaken.  The  study  of  the  action  of 
ozone  in  oxidizing  odorous  substances  should  he  made  with  the 
\ii  w  of  deiermining  the  amount  of  ozone  reiptired  for  different 
sul'siancts.  The  action  of  ozone  as  a  hacteriacide  on  patho¬ 
genic  hacuria  should  give  interesting  and  valuable  information. 
\Ve  have  recently  obtained  a  Sanborn  metabolism  apparatus  for 
ditermining  the  amount  of  carbon  dioxide  givett  off  by  the 
human  body.  It  is  our  intentioti  to  carry  out  some  experimental 
w>>rk  with  a  subject  at  rest, 
deti  rtnining  the  atuount  of  CO , 
exhaleil  in  an  atmosphere  of 
ordinary  air  as  comiiared  with 
an  atmosi>here  charged  with 
ozrdie.  These  and  the  other 
experiments  referred  to  will 
doubtless  form  the  subject  of 
a  future  paper. 

\Ve  believe  that  the  metlaxl 
developed  for  determining 
ozone  concentrations  is  of 
practical  value.  The  results 
editained  in  the  daily  use  -'t 
the  apparatus  are  very  satis¬ 
factory  and  consistent.  We 
do  not  hesitate  to  urge  that 
anyeme  making  observations  of 
the  action  of  ozone  use  this 
method,  as  a  definite  knowl¬ 
edge  of  the  concentrations  will 
throw  considerable  light  on  the 
results  obtained  by  its  use. 

This  is  the  only  way  to  make 
i>bservations  of  real  value. 

We  made  no  tests  as  to  the 
production  of  nitrogen  com¬ 
pounds  given  off  by  the  ma¬ 
chine.  as  this  work  has  just 
been  completed  by  Jones  and 
Yant.  L'.  S.  Bureau  of  Mines, 
and  recently  reported  at  the  an¬ 
nual  meeting  of  the  American 
Society  of  Heating  and  Venti¬ 
lating  Engineers.  The  investi¬ 
gation  of  Jones  and  Yant  was 
made  with  ozone  apjiaratus  of 
the  glass  dielectric  tyiie.  sjKiken 
of  fiy  them  as  the  tubular  type, 
and  with  a  machine  using  mica 
comfKisition  as  a  dielectric. 

This  they  mention  as  the 
s<juare  tyjH?.  The  highest  ratio 
of  oxide  of  nitrogen  to  ozone 
in  the  tubular  type  was  1  to 
131  and  in  the  square  type  1 
to  111.  From  our  ex|K*riments 
it  is  evident  that  in  rxrcupied 
buildings  the  ozone  concentra¬ 
tion  practically  never  exceeds 


0.1  of  one  part  per  million.  This  would  mean,  according  to 
the  experiments  of  Jones  and  Yant.  that  the  maximum  con¬ 
centration  of  oxide  of  nitrogen  would  not  be  0.001  of  a  part  per 
million,  which  is  so  low  that  it  could  not  possibly  Live  any 
effect,  deleterious  or  otherwise.  The  conclusion  from  the  report 
of  Jones  and  Yant  is  as  follows: 

“.\t  any  rate,  for  the  present  the  quantities  of  oxide  of 
nitrogen  produced  by  the  machine  generators  tested  are  so  small, 
(>.(•07  parts  per  million  when  the  ozone  concentration  is*  one 
part  per  million,  that  the  physiological  effects  from  the  oxide 
of  nitrogen  produced  by^  these  generators  seems  to  be  neg¬ 
ligible." 

We  wish  to  direct  attention 
to  experiments  11  and  12, 
which  were  conducted  for  the 
purpose  of  determining  the 
dissipation  of  ozone  in  both 
clean  and  dust-laden  galvan- 
ized-iron  ducts.  The  dro])  in 
ozone  concentration  was  very 
small  in  both  experiments, 
much  less  than  was  anticijiated. 
These  experiments,  together 
with  experiment  20,  indicates 
that  ozone  is  a  more  stable 
substance  than  is  generally  sup¬ 
posed.  It  can  be  distributed 
through  a  duct  system  of  con¬ 
siderable  extent  without  ma¬ 
terial  loss,  assuming  that  there 
is  no  water  present  in  the  sys¬ 
tem  in  the  form  of  a  liquid. 

In  experiments  1  to  4  while 
testing  our  apparatus  and 
method  we  found  that  in  pass¬ 
ing  air  containing  ozone 
through  a  test  tube  containing 
water,  or  even  through  a  wet 
test  tube,  a  considerable  portion 
of  the  ozone  w^as  absorbed. 
While  as  compared  with 
other  gases  ozone  has  a 
low  solubility,  still,  when  we 
consider  the  extremely  low 
concentrations  of  ozone  in  the 
air  that  we  are  dealing  with, 
it  is  apparent  that  a  very  small 
amount  of  water  in  the  liquid 
state  will  absorb  the  ozone. 
This  opens  up  the  question  as 
to  the  location  of  the  ozone 
apparatus  in  relation  to  air 
washers  and  some  experiment¬ 
al  work  now  going  on  indi¬ 
cates  that  a  very  satisfactory 
combination  is  an  ozone  ma¬ 
chine  and  washer  so  located 
that  the  air  is  ozonized  before 
entering  the  washer.  After 
the  water  becomes  saturated 
with  ozone  the  excess  passes 


Tabulation  of  Experiments  Conducted.  j 

Experiment  No.  1 — twelve  tests: 

To  establish  relative  merits  of  Cdl  and  K1  methods 
of  tests. 

Experiment  No  2 — ten  tests: 

To  standardize  the  chemical  method. 

Experiment  No.  3 — three  tests: 

I  To  familiarize  ourselves  with  the  operation  of  the 

complete  equipment. 

Experiment  No.  4 — four  tests: 

To  further  familiarize  ourselves  with  the  equipment. 
Experiment  No.  5 — five  tests: 

To  determine  the  relation  of  ozone  production  to 
power  input. 

j  Experiments  Nos.  6  and  7 — nine  tests: 

To  determine  the  relation  of  ozone  production  to 
change  in  velocity  of  air  through  machine. 
Experiments  Nos.  8  and  9 — five  tests: 

To  determine  dissipation  of  ozone  in  clean  gal- 
vanized-iron  ducts. 

Experiment  No.  10 — seven  tests:  j 

To  determine  lowest  concentration  of  ozone  that 
I  could  be  detected.  1 

'  Experiment  No.  11 — one  test: 

To  determine  oxidizing  effect  of  ozone  in  clean  gal- 
vanized-iron  ducts. 

Experiment  No.  12 — two  tests: 

To  determine  dissipation  of  ozone  in  dust  laden  gal- 
vanized-iron  ducts. 

Experiment  No.  13 — three  tests: 

To  determine  action  of  ozone  on  bacteria. 
Experiment  No.  14 — six  tests: 

To  throw  light  on  the  action  of  ozone  as  a  de- 
I  odorant. 

Experiment  No.  15 — three  tests: 

To  determine  effect  of  ozone  on  molds. 
Experiment  No.  16 — one  test: 

To  determine  effect  of  higher  ozone  concentration 
on  bacteria. 

Experiments  Nos.  17  and  18 — sixteen  tests: 

To  determine  ozone  production  under  varying  tem- 
I  perature  and  humidity. 

Experiment  No.  19 — two  tests: 

I  To  determine  effect  of  high  concentration  of  ozone 

I  on  bacteria. 

Experiment  No.  20 — sixteen  tests: 

[  To  determine  effect  of  light  on  ozone  and  gain  a 

!  knowledge  of  the  stability  of  ozone. 
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into  the  system.  The  water  is  sterilized  by  the  action  of  the  ozone 
and  HI  some  installations  this  is  a  very  desirable  condition. 

In  experiments  17  and  18  the  fact  is  brought  out  clearly  that 
ozom  production  decreases  materially  with  an  increase  in' the 
moisture  content  of  the  air.  This  is  a  fact  of  i)ractical  value 
and  'iiould  be  borne  in  mind  by  the  manufacturers  of  etpiip- 
mciil  and  i)rovisions  made  for  varying  the  cai)acity  of  the 
niacliiiie  in  accordance  with  weather  conditions. 

Till  effect  of  ozone  on  bacteria  and  molds  was  investigated. 
(See  exiierimeiits  13„  15,  16  and  19).  The  reader  should  bear  in 
mind  tliat  these  e.xperiments  were  carried  out  with  a  view  of  de¬ 
termining  what  concentration  would  destroy  the  orgatiisms  in 
a  coinjiarativcly  short  period  of  time.  It  would  be  interesting 
to  noti-  what  effect  very  low  concentrations  would  have,  not  in 
destr'i\  ng  these  organisms  but  in  inhibiting  their  growth  and 
develoiunent.  The  wide  ap])lication  of  ozone  in  cold  storage 
plants,  particularly  in  rtKjins  where  sausages  are  aged,  is  due 
largely  to  the  fact  that  it  prevents  the  growth  of  mold.  In  thes< 
installations  the  concentrations  range  from  0.5  to  ])ossihly  one 
part  per  million. 

Ill  'cveral  of  the  experiments  comlucted  in  the  series  under 
discu'sion  the  fact  was  brought  out  that  molds  wimld.  not  de¬ 
velop  even  in  low  concentrations  of  (jzone.  In  27  jilates  ex¬ 
posed  in  the  Resin’  Orr  School  no  molds  devdojied,  although 
the  ozone  in  this  building  was  barely  to  be  detected  in  the  class 
rooms.  It  is  evident,  therefore,  that  low  concentrations  will 
inhibit  the  growth  of  molds,  and  it  is  probable  that  they  will 
also  inhibit,  to  an  extent,  at  least,  the  development  of  air 
bacteria.  It  should  be  noted  in  this  connection  that  the  ordinary 
air  bacteria  with  which  our  experiments  were  conducted  are 
higlily  resistenl  to  most  germicides,  much  more  so  than  the 
pathogenic  organism.  A  plate  exposed  in  the  open  air  in  the 
bright  sunlight  will  collect  and  from  it  we  may  incubate  anj 
number  of  air  bacteria,  while  the  .same  sunlight  will  destroy  many 
of  the  pathogeuiic  organisms  in  a  short  time.  It  is  evident, 
therefore,  that  further  e.xperiments  should  be  conducted  to  de¬ 
termine  what  coticentrations  of  ozone  are  effective  in  destroy¬ 
ing  the  common  pathogenic  organisms. 

PHYSIOI.OGIC.\L  ACTION  OF  OZONE. 

We  have  made  no  experiments  directly  to  determine  the 
physiological  action  of  ozone.  Its  continuous  use  for  one 
year  in  the  Resin’  Orr  school  without  any  visible  or  demonstra¬ 
ble  ill  effects  on  the  pupils  and  with  the  continued  favor  of 
9SVf  of  the  teachers,  argues  in  its  favor.  The  more  extensive 
experience  with  ozone  in  the  St.  Louis  schools  also  is  favorable. 

Ozone  has  been  in  use  in  the  London  tubes  for  many  years 
and  the  statement  is  made  that  the  workmen  employed  therein 
have  improved  in  health  since  the  ozone  equipment  was  installed 
and  that  they  were  remarkably  free  from  influenza  during  the 
pandemic  of  1918.  There  is  a  considerable  amount  of  evidence 
of  tins  kind,  hearsay  and  more  or  less  untrustworthy,  to  the 
effect  that  ozone  in  low  concentrations  exerts  a  favorable 
effect  on  persons  subjected  to  it  over  extended  periods  of  time. 
There  is,  however,  so  far  as  we  know,  no  evidence  of  any 
kind  to  show  that  low  concentrations  of  ozone  are  harmful. 

It  is  true  that  some  authorities  after  observing  the  strong 
oxidizing  effects  and  irritating  action  of  ozone  in  high  con¬ 
centrations  have  argued  that  low  concentrations  must  be  pro¬ 
portionately  injurious.  It  should  be  pointed  out  that  there  is  no 
logic  whatever  in  this  position.  Many  substances  can  be  men¬ 
tioned  that  are  extremely  toxic  in  large  doses,  strychnine, 
arsenic,  mercury  and  many  other  drugs  and  chemicals  that  have 
distinct  tonic,  even  curative  effects  when  the  dosage  is  small 
Some  chemicals,  for  example,  iodine  and  phosphorus,  are  abso¬ 
lutely  essential  in  small  doses  for  the  maintenance  of  life, 
whereas  large  doses  are  extremely  poisonous  and  may  cause 
death. 

Another  point  that  should  be  investigated  is  the  idiosymcracies 
of  individuals  to  ozone.  During  our  experiments  Mr.  .\eberly 
seemed  to  be  much  more  susceptible  than  the  other  experi¬ 
menters  and  the  odor  of  ozone  could  be  detected  on  the  ex¬ 


posed  skin  surfaces  several  hours  after  he  had  left  the  cabinet 
and  the  place  where  ozone  was  generated.  The  odor  was  still 
present  on  his  hands  even  after  he  had  washed  them  with  soap 
and  water.  This  peculiar  phenomena  was  not  observed  on  any 
of  the  other  persons  subjected  to  the  ozone. 

EFFECT  OF  OIKjRS  0.\  BREATHING. 

Ozone  is  a  valuable  deodorent  and  it  should  be  borne  in  mind 
that  objectitmable  odors  have  a  distinct  physiological  signifi¬ 
cance.  Persons  in  an  atmosphere  containing  objectionable  odors 
do  not  breathe  deeply  and  consequently  do  not  aerate  the  lungs 
and  blood  as  thoroughly  as  where  the  air  is  pleasant.  Ozone 
lir()bably  has  some  favorable  physiological  action  by  reason  of 
its  fleodorizing  properties. 

CO.NCI.L'SION. 

The  action  of  ozone  must  be  considered  as  identical  or  at 
least  very  .similar  to  the  action  of  nascent  oxygen.  Cmn- 
paring  concentrations  by  volume  of  ozone  with  other  commonly 
used  gases,  disinfectants  or  germicides,  we  find  ozone  much 
more  active  than  any  of  them.  Sulphur  dioxide  is  or<linarily 
used  in  <hsinfecting  rooms  after  contagitms  diseases  and  in  the 
destruction  of  vermin,  etc.  It  is  i)roduced  by  burning  ordi¬ 
nary  sulphur,  the  dioxide  being  formed  by  the  combustion. 
Hiss  states  that  a  concentration  of  sulphur  dio.xide  of  8%  is 
necessary  for  proper  disinfection  in  a  period  of  twenty-four 
hours  Formaldehyde,  according  to  Brunn,  should  be  used  in 
concentrations  of  25  grams  per  cubic  meter,  which  is  equivalent 
to  18,600  parts  per  million.  In  the  holds  of  vessels  and  other 
places  infected  with  rats  and  vermin  hydrocyanic  acid  is  fre¬ 
quently  emoplyed  in  concentrations  as  high  as  850  parts  per 
million.  In  our  experiments  ozone  in  equivalent  concentra¬ 
tions  exerts  a  much  stronger  bacteriacidal  effect  than  any  of 
the  germicides  mentioned.  Comparing  ozone  with  sulphur  di¬ 
oxide  we  find  that  it  requires  160  times  the  amount  of  this  sub¬ 
stance  to  obtain  the  same  bacteriacidal  effect  that  we  get  with 
ozone ;  37  times  the  amount  w  here  formaldehyde  is  used  and 
1.7  times  the  amount  where  hydrocyanic  acid  is  used. 

The  fact  that  ozone  is  a  deodorent  and  a  powerful  germi¬ 
cide,  and  the  further  fact  that  it  can  be  generated  con',  eniently 
at  a  very  low  cost  makes  it  a  substance  that  should  receive  the 
careful  consideration  and  study  of  the  engineering  profession 
in  connection  with  ventilation  and  air  conditioning  work. 

-A  method  of  application  that  gives  more  promise  of  e.xcel- 
lent  results  is  to  install  the  equipment  with  sufficient  capacity  to 
build  up  comparatively  high  concentrations  when  the  building 
is  not  occupied.  In  schools,  for  e.xamplei  the  ozone  equip¬ 
ment  should  be  operated  at  a  capacity  to  give  perhaps  0.01 
part  of  ozone  per  million  when  the  building  is  occupied,  a 
sufficient  quantity  only  to  act  as  a  deodorant  and  to  slightly 
freshen  the  air.  After  the  pupils  have  left  the  building  the 
full  capacity  of  the  machine  should  be  used,  closing  all  open¬ 
ings.  recirculating  the  entire  amount  of  air  and  building  up  a 
suffi.ient  concentration  to  exert  the  maximum  deodorizing 
effect  throughout  the  building,  the  duct  work  and  the  mechanical 
equipment.  The  surgeon  would  not  think  of  using  instruments 
that  were  not  thoroughly  sterilized.  Possibly  we  will  learn 
that  frequent  sterilizing  of  the  ventilating  equipment  in  a  school 
building  is  the  answer  to  the  numerous  complaints  now  re¬ 
ceived  regarding  its  operation. 

Another  application  that  holds  some  promise  is  the  use  of 
ozone  in  connection  with  air  washers.  With  the  ozone  equip¬ 
ment  in  front  of  the  washer  the  water  that  is  recirculated 
absorbs  a  certain  amount  of  the  gas  which  acts  to  sterilize  the 
water  and  eventually  the  air  passing  through  it.  To  what  ex¬ 
tent  this  can  be  accomplished  from  a  practical  standpoint  re¬ 
mains  to  be  seen. 

The  continued  u>e  of  ozone  in  connection  with  mechanical 
ventilating  equipments  depends  largely  upon  the  adoption  of 
scientific  methods  of  manufacture,  installation  and  operation 
and  uixm  the  continued  observations  regarding  its  physiological 
effects. 

The  End. 
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During  this  and  the  ensuing  two  months  the  Re¬ 
search  Laboratory  of  the  American  Society  of 
Heating  and  Ventilating  Engineers  will  be  the 
object  of  a  drive  for  funds  to  carry  on  its  worVe.  There 
are  convincing  reasons  why  this  effort  should  enlist  the 
supjxirt  of  the  entire  heating  and  ventilating  industry, 
to  say  nothing  of  those  industries  in  related  fields.  It 
is  necessary  to  emphasize  this  point  because  there  is  a 
distinct  feeling  in  some  quarters  that  the  laboratory  is 
not  fulfilling  the  hojies  and  aspirations  of  its  supporters. 
One  hears  the  question  asked,  wdiat  has  the  Research 
Laboratory  actually  done  to  benefit  me  in  my  work? 
Reference  to  one  of  the  laboratory’s  most  tangible 
achievements  in  the  compilation  of  data  sheets  on  direct 
radiation  are  met  by  the  rejoinder  that  they  represent 
tests  made  elsewhere  and  not  under  the  direction  of 
the  laboratory. 

The  fact  is  that  due  to  the  character  of  the  Research 
Laboratory  and  the  state  of  the  art  when  the  laboratory 
was  established,  in  1919,  there  was  some  vitally  neces¬ 
sary  preliminary  work  to  be  done  in  arranging  the  pro¬ 
gram  to  be  taken  up  and  the  apparatus  and  methods  to 
he  used.  No  one  who  has  not  been  engaged  in  this 
kind  of  work  can  begin  to  appreciate  the  care  required 
to  obviate  criticisms  from  one  angle  or  another  of  the 
results  obtained.  How  often,  for  instance,  is  the  remark 
heard  that  a  given  test  appears  to  have  taken  no  note  of 
tliis  or  that  factor  which  might  easily  change  the  results. 

It  is  not  exaggerating  the  situation  to  state  that  the 
1alM)ratory  is  almost  at  the  i)oint  where  it  can  begin  to 
give  out  authoritative  data  of  its  own.  Once  that  flow 
begins  it  may  be  expected  to  continue.  This  will  give 
the  work  a  practical  value  for  those  who  are  giving-  up 
their  good  money  towards  its  .support.  Rut  beyond  this 
there  is  a  vision  which  is  being  opened  by  the  Research 
Laboratory  of  the  future  of  the  heating  and  ventilating 
industry  which  is  nothing  short  of  inspiring.  Already 
the  lalx)ratory  is  recognized  as  the  most  progressive 


move  ever  undertaken  by  any  engineering  body  in  the 
world.  Due  to  this  fact  alone  it  has  already  raised  the 
heating  and  ventilating  profession  to  a  higher  plane. 
There  is  every  reason  to  believe  that  as  time  goes  on  the 
laboratory  will  be  recognized  as  the  supreme  court  in 
this  field  of  engineering  wdiose  dictums  will  be  accepted 
not  only  by  the  engineering  public  but  also  by  the  gen¬ 
eral  public.  That,  it  seems  to  us,  is  the  appeal  in  the 
establishment  and  carrying  on  of  the  laboratory.  It  is 
going  to  put  the  art  on  such  a  sound  basis  that  its  mys¬ 
teries  will  no  longer  be  hidden  from  the  general  public 
hut  will  be  known  tc)  all  and  will  make  the  general  use 
of  approved  methods  as  natural  as  they  now  are  to  the 
comparatively  few. 


PROUiRlLS.S  in  mechanical  design  through  the 
pooling  of  patent  rights  is  an  alluring  subject.  It 
■  was  recently  stated  in  these  columns,  in  connec¬ 
tion  w'ith  an  article  on  fan  design,  that  perhaps  the 
future  will  see  develoj^ed  a  method  for  combining  ])at- 
ent  rights  without  “restraint  of  trade”  but  rather  with 
the  resulting  production  and  sale  of  even  better  and  more 
fans  than  at  present  are  produced  and  sold.  One  cor¬ 
respondent,  in  taking  the  negative  side  of  the  question, 
makes  the  point  that  far  greater  progress  has  been  made 
in  the  art  of  fan  design  and  development  of  high- 
efficiency  fans  through  the  competitive  efforts  of  the  in¬ 
dividual  companies  than  would  ever  have  been  secured 
through  the  combined  efforts  of  the  fan  designers.  Un¬ 
der  the  present  competitive  arrangement,  runs  his  argu¬ 
ment,  when  one  manufacturer  produces  a  fan  superior 
to  those  on  the  market,  the  other  companies  find  it  neces- 
.sary  to  develop  a  fan  which  will  surpass  the  performance 
of  the  other  competitor’s  latest  development.  This,  it  is 
pointed  out,  has  led  to  remarkable  advances  in  fan  de¬ 
signing  in  the  last  fifteen  years.  Whereas  a  fan  with  a 
static  efficiency  of  40%  was  all  that  could  be  secured 
from  fans  twenty  years  ago,  fans  are  now  obtainable 
with  a  static  efficiency  of  more  than  70%,  and  with  a 
total  efficiency  of  81%  .  This  efficiency  does  not  credit 
the  fan  with  any  of  the  intake  losses,  as  the  efficiency 
is  based  only  on  the  work  developed  on  the  outlet  of 
the  fan.  In  centrifugal  pump  practice  the  suction  head 
is  taken  into  account,  as  well  as  the  discharge  head. 
This,  of  course,  is  proper  where  the  water  is  lifted 
several  feet  into  the  pump  suction,  but  in  crediting  the 
jHimp  with  the  suction  lift,  the  pump  is  credited  with 
any  entry  head  losses,  which  entry  losses  are  not 
credited  to  a  fan  in  determining  its  efficiency. 

Of  course  it  might  be  said  in  reply  that  there  is  an¬ 
other  side  to  the  question,  as  superior  design  is  only  one 
factor.  Superior  design  and  low  cost,  however,  are  big 
factors  to  the  purchaser  and  the  public.  The  struggle 
for  advantage,  outside  of  the  design,  no  doubt  adds  to 
the  cost  of  the  -apparatus  and  the  question  is  whether 
this  same  addition  applied  to  design  improvement  would 
produce  more  for  the  purchaser  and  the  public,  because 
in  the  long  run  the  advantage  lies  in  better  service  to 
both  of  these  classes. 
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SERVICE  DEPARTMENT 


Quick  Methods  of  Sizing  Pipes  For  Forced  Hot 
Water  Work. 

QcESTiON :  Replying  to  the  invitation  in  your  magazine,  I 
should  like  to  have  you  publish  an  article  on  quick  methods  of 
determining  proper  and  economical  piping  sizes  for  forced  water 
heating  systems. 

Answer:  Allen  add  Walker  in  “Heating  and  Ventilatitm,” 
tell  how  to  size  pipes  economically  in  forced  water  heating  sys¬ 
tems,  and  the  following  is  taken  therefrom: 

“The  quantity  of  heat  delivered  per  hour  may  he  expressed 
by  the  equation  H  =  Q  (t^  —  t^)  in  which  H  =  quantity  of 
heat  delivered  per  hour,  Q  =  weight  of  water  pumped  per  hour. 

—  t„  —  drf)p  in  temperature  of  water. 

“It  is  evident  that  the  (juantity  of  water  and  the  temperature 
drop  may  vary,  the  re<|uirement  being  that  their  jjrcxluct  remain 
constant.  As  the  temperature  drf>p  is  increased,  however,  the 
average  lemi)erature  of  the  radiators  is  lowered  and  somewhat 
more  surface  must  be  installed.  It  is  common  practice  tf)  alb>w 
a  temperature  drop  under  maximum  conditions  of  alxmt  20®  F.” 

“Before  a  circulating  pump  can  be  intelligently  selected,  it  is 
necessary  to  choose  the  differential  pressure  at  which  the  system 
is  to  be  operated.  If  a  large  pressure  drop  is  allowed,  the  pipes 
can  be  made  relatively  small,  but  the  power  required  for  pump¬ 
ing  the  water  will  be  greater.  Although  it  is  true  that  the 
energy  used  up  in  friction  is  converted  into  heat  and  is  there¬ 
fore  utilized,  the  energy  thus  recovered  is  only  a  portion  of  the 
energy  input  to  the  pumping  unit.  The  cost  of  the  power  must 
therefore  be  taken  into  consideration.  If  the  pump  is  steam- 
driven  and  the  exhaust  used  for  heating  the  water,  the  cost  of 
power  will  be  lower  than  if  current  is  purchased  for  a  motor- 
driven  pump.  In  each  case  a  study  should  be  made,  balancing 
the  annual  investment  charges  of  the  piping  system  against  the 
cost  of  power  to  determine  the  most  economical  combination. 
The  pressure  drop  usually  allowed  is  from  10  to  30  lbs.  The 
velocity  of  flow  in  the  pipes  is  limited  to  about  40  in.  per  sec¬ 
ond  in  buildings  where  the  noise  produced  by  a  higher  velocity 
would  be  objectionable.  In  industrial  buildings,  no  such  limit 
is  imposed. 

“The  calculation  of  the  pipe  sizes  in  a  forced  circulation  sys¬ 
tem  is  much  more  important  than  in  a  gravity  system,  because 
the  former  does  not  possess  the  ‘self-regulating’  property  of  the 
gravity  system.  If  any  one  circuit  is  unfavorably  designed, 
there  will  be  a  tendency  for  it  to  be  short-circuited.  Further¬ 
more,  the  resistance  of  the  entire  system  must  be  made  ap¬ 
proximately  equal  to  the  rated  head  of  the  pump.  The  precedure 
in  designing  a  forced  circulation  system  is  as  follows :  The  heat 
loss  from  the  building  having  been  computed,  the  temperature 
drop  in  the  radiators  is  chosen  and  the  amount  of  water  to  be 
supplied  per  hour  is  computed  from  the  formula  previously 
given.  From  a  consideration  of  various  factors,  the  differential 
head  is  chosen  and  a  pump  is  selected  which  will  operate  most 
efficiently  under  the  given  conditions.  The  piping  must  then  be 
designed  so  that  this  differential  pressure  is  used  up  in  friction.” 

The  general  scheme  followed  in  choosing  the  pipe  sizes  is  sim¬ 
ilar  to  that  used  for  a  gravity  system,  the  available  circulating 
head,  which  in  this  case  is  produced  by  the  pump,  being  balanced 
by  the  pipe  friction.”  However,  to  cover  this  subject  at  greater 
length  would  not  be  advisable,  since  all  necessary  data  may  be 
readily  obtained  by  reference  to  such  books  as  “Heating  and 
V'entilation,”  Vol.  I,  by  Harding  and  Willard,  “Central  Station 
Heating,”  by  Gifford,  and  “Power.  Heating  and  Ventilation”  by 
Hubbard.  Meier’s  “Mechanics  of  Heating  and  Ventilating” 
takes  up  the  question  of  pipe  sizes  very  thoroughly,  taking  into 
account  all  variables  affecting  the  problem,  and  while  the 


method  given  is  complex  arul  not  readily  acquired,  once  it  is 
mastered,  the  use  of  the  charts  as  given  therein  will  be  found  to 
take  but  very  little  time,  with  the  further  advantage  that  the 
results  will  l)e  the  most  accurate  obtainable. 


How  and  Where  to  Use  Automatic  Air  Traps 

Ui  ESTioN :  I  should  like  information  regarding  makes  of 
.small  automatic  air  traps  suitable  for  heating  coils  in  forced 
water  heating  systems. 

.Answer:  Small  automatic  air  valves  are  designed  and  in¬ 
tended  for  use  with  steam  heating  only,  and  are  not  sold  by 
the  manufacturers  for  either  forced  or  gravity  hot  water  cir¬ 
culation.  Instead,  compression  or  positive  type  air  valves  are 
used  at  radiators  in  hot  water  work,  since  all  that  is  usually 
required  is  to  free  the  system  of  air  when  *  first  filling,  and  this 
i-s  accomplishetl  by  means  of  the  open  expansion  tank.  In  steam 
.systems,  however,  a  certain  amount  of  air  is  released  from  the 
water  in  the  boiler  upon  heating,  also  whenever  steam  is  turned 
off.  The  vacuum  resulting  from  the  remaining  steam  when  con¬ 
densed  in  pipes  draws  in  air  at  the  air  valves,  bonnets  of  radia- 
tf»r  valves,  or  other  points,  and  this  air  must  be  driven  out  of 
the  system  when  pressure  is  raised  again. 

Large  automatic  air  valves  which  quickly  relieve  considerable 
quantities  of  air  are  another  matter,  anrl  these  are  used  for  cer¬ 
tain  conditions  in  forced  hot  water  circulation  systems  when  the 
installation  is  of  fair  size.  Such  valves  are  installed  at  the 
high  points  of  the  system.  Some  of  the  large  heating  con¬ 
tractors,  who  do  work  of  this  nature,  have  used  steam  traps 
of  the  smaller  size  turned  upside  dow'n,  and  for  that  matter, 
there  seems  to  be  no  reason  why  some  of  the  large  float-vent 
traps  used  on  return  lines  of  vapor  heating  systems  could  not 
be  applied  with  equal  success.  None  of  these  valves  is  neces¬ 
sary,  however,  if  there  is  an  expansion  tank  to  which  small 
air  lines  can  be  run  from  the  top  of  the  risers,  though  condi¬ 
tions  might  arise  in  a  group  of  btiildings  comprising  one  large 
water  heating  system  where  their  use  would  be  required. 


*  Tops  of  radiators  connected  to  drop  risers  must  also  be  vented 
through  con-pression  air  valves  when  risers  are  refilled  after  draining. 


Prevention  of  Condensation  on  Glass  of  Saw-Tooth 
Weave  Sheds. 

Qi  estion  :  What  is  the  best  location  of  radiating  surfaces 
for  saw-tooth  weave  sheds,  with  the  idea  of  getting  the  best 
distribution  of  heat  to  prevent  condensation  collecting  and  drip¬ 
ping  from  the  roof  and  glass,  and  to  overcome  dry  rot  in  roof 
plank  as  far  as  possible? 

Answer:  Condensation  on  glass  of  saw-tooth  weave  sheds 
may  be  prevented  by  locating  the  greater  part  of  the  radiating 
surface  directly  beneath  the  glass,  and  in  addition  as  is  some¬ 
times  done,  using  double  sash  in  the  skylights  with  a  line  of  pipe 
between  them.  This  not  only  places  the  coils  well  out  of  the 
way,  but  also  locates  them  where  the  greatest  heat  losses  take 
place,  due  to  extreme  exposure  to  winds  and  large  area  of 
glass  and  roof  surfaces,  which  are  much  greater  with  saw  tooth 
construction  than  with  a  flat  roof.  Coils  should  be  placed  so  as 
to  avoid  shutting  off  light,  and  some  of  the  radiating  surface 
should  be  extended  along  the  side  walls  below  the  window’s. 

Humidity  in  textile  mills  should  be  controlled  to  a  very  close 
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degree,  since  the  presence  of  frictional  electricity,  generated  by 
the  motion  of  belts,  pulleys,  running  stocks  and  machinery,  is  a 
source  not  only  of  annoyance  but  of  positive  loss  to  mill  own¬ 
ers.  In  carding  and  spinning  particularly,  electricity  has  the 
effect  of  causing  a  change  of  several  numbers  in  the  yarn,  and 
as  much  as  3%  in  the  weight,  weakening  the  yam  and  causing 
it  to  snap  and  break,  while  the  quality  and  width  of  woven 
goods  is  noticeably  affected. 

Because  of  this  high  degree  of  humidity  which  it  is  neces¬ 
sary  to  maintain,  excessive  condensation  on  glass  surfaces  is  the 
more  difficult  to  avoid  unless  ventilation  is  provided  as  well  as 
heating.  Also,  windows  generally  are  closed,  and  the  heat  from 
the  large  number  of  operatives  and  moving  machinery  is  con¬ 
siderable,  so  that  ventilation  becomes  all  the  more  desirable. 
If  an  air  washer  is  provided,  close  regulation  of  the  humidity 
may  be  obtained  and  the  cost  of  ventilation  considerably  re¬ 
duced  by  recirculation,  particularly  in  the  colder  weather.  Also 
with  considerable  belting  and  shafting  and  a  low  roof,  the  stand¬ 
pipe  method  of  duct  distribution  may  be  used  and  roof  ventila¬ 
tors  provided  to  allow  vitiated  air  to  escape. 


Induced  Air  Flow  by  Injected  Blasts 

Question  :  I  should  like  to  have  you  publish  an  article  on 
the  exact  proportions  to  give  an  injector  for  induced  draft. 

Answer;  It  is  sometimes  necessary  to  use  the  ejector  prin¬ 
ciple  for  producing  flow  of  air  or  gases.  This  results  in  con¬ 
siderably  lower  efficiency  than  would  be  attained  by  using  a  suc¬ 
tion  fan.  .\n  ordinary  exhauster,  or  an  induced  draft  fan  is 
capable  of  an  efficiency  between  60%  and  70%.  A  fan  used  as 
a  blower  for  injecting  a  blast  of  air  to  produce  suction  will  be 
aluiut  the  same  in  this  respect. 


DESIGN  OF  INJECTOR  FOR  INDUCED  DRAFT 
SUBMITTED  BY  CORRESPONDENT. 

The  efficiency  of  a  Venturi  orifice  or  mixing  chamber  is  not  a 
definitely  determined  quantity  as  very  little  research  work  has 
been  done  along  this  line.  Even  with  an  efficiency  of  50%, 
which  would  be  somewhat  high  even  for  a  well-designed  mixing 
device,  the  overall  efficiency  w’ould  therefore  be  0.7  multiplied 
by  0.5,  or  35%,  so  it  would  be  much  better  to  create  draft  by 
the  direct  application  of  an  exhaust  fan  where  this  is  possible. 
In  some  instances  there  are  other  considerations  which  out¬ 
weigh  the  loss  of  power,  such  as  the  necessity  of  handling  cor¬ 
rosive  fumes,  or  flue  gases  at  temperatures  too  high  to  permit 
of  iiassing  them  through  an  induced  draft  fan. 


About  the  first  application  of  the  ejector  principle  for  pro¬ 
ducing  ventilation  on  a  large  scale  was  at  the  Praccia  Tunnel, 
between  France  and  Italy,  through  the  Alps.  It  was  known  as 
the  “Saccardo”  system,  this  being  the  name  of  the  Italian  en¬ 
gineer  who  developed  it.  High-velocity  air  jets  were  arranged 
around  the  portal  of  the  tunnel  so  as  to  produce  horizontal 
blasts  parallel  to  the  tunnel  axis,  spaced  on  close  centers  in  the 
same  vertical  plane  around  the  sides  and  curved  upper  surface. 
This  scheme  has  been  superseded  by  a  later  development  where¬ 
by  all  the  air  passed  through  the  tunnel  is  handled  by  the  fans 
whereas  with  the  Saccardo  system,  only  a  small  proportion 
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PROPER  PROPORTIONS  OF  INDUCED  AIR  OUTFIT. 


went  through  the  fans  and  nozzles,  the  rtnnainder  being  induced 
flow.  The  use  of  the  improved  scheme  resulted  in  considerable 
reduction  in  the  expenditure  of  power. 

It  should  be  understood  that  a  device  of  this  kind  operates 
because  of  the  impact  of  the  high-velocity  jet  from  the  nozzle 
upon  the  air  or  gas  within  the  Venturi  chamber  or  throat.  The 
air  within  the  throat  is  propelled  into  the  evase  stack.  This  pro¬ 
duces  a  partial  pressure  rarefaction  in  the  Venturi  chamber  be¬ 
low  the  nozzle  outlet.  The  atmospheric  pressure  causes  air  to 
be  forced  through  the  collecting  hoods  and  ducts  comprising  the 
exhaust  system.  In  this  way  the  fumes  to  be  taken  away  are 
drawn  into  the  intake  hoods,  through  the  ducts  to  the  Venturi 
chamber  and  are  thence  expelled  to  the  outside  atmosphere  via 
the  evase  outlet  stack. 

The  attached  sketch  gives  proportions  of  an  outfit  of  this 
type  which  will  render  it  an  easy  matter  to  design  apparatus  for 
any  required  conditions.  The  unit  dimension  is  the  diameter  of 
the  nozzle  outlet. 

To  determine  the  area  in  square  feet  of  the  nozzle  outlet  pro¬ 
ceed  as  follows : 

Volume  in  cu.  ft.  per  minute 

Area  of  nozzle  in  square  feet  = - - 

5,000  ^  W.  G.  in  inches. 

From  this  the  area  of  the  nozzle  in  square  inches  can  readily 
be  calculated  and  also  the  diameter  of  the  nozzle  in  inches. 

Example :  Required  the  size  of  nozzle  for  a  system  to  pass 
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3000  c.  f.  m.  with  a  calculated  resistance  of  1  in.  water  gauge. 
The  resistance  is,  of  course,  the  static  pressure"  of  the  duct  sys¬ 
tem  figured  in  the  regular  way. 

The  area  in  square  feet  = 

3,000 

^ - =  0.6  sq.  ft.  =  lOj/2  in.  diameter 

5,000  y/  1  in. 

The  fan  which  provides  the  nozzle  with  blast  should  be  selected 
on  the  basis  of  handling  40%  more  air  than  is  to  be  drawn 
through  the  ducts.  In  the  case  under  consideration  the  volume 
to  be  handled  by  the  fan  will  be  1.4  X  3,000  or  4,200  cu.  ft.  per 
minute.  The  static  pressure  against  which  the  fan  should  be 
selected  to  deliver  the  required  volume  is  three  times  the  resist¬ 
ance  of  the  duct  system. 

In  the  case  under  notice,  therefore,  the  fan  will  have  to  be 
selected  to  be  capable  of  handling  4,200  c.  f.  m.  against  3  in. 
water  gauge. — Thomas  Chester,  formerly  Chief  Engineer, 
American  Blower  Company. 


Heating  and  Ventilating  Cost  Data. 

Question  :  I  should  like  to  have  you  publish  an  article  on 
estimating,  giving  methods  and  other  data. 

Answer:  Gillette  and  Dana,  in  their  handbook  “Mechanical 
and  Electrical  Cost  Data”  define  the  general  economic  prin¬ 
ciples  of  engineering  in  a  very  complete  and  concise  manner,  the 
following  being  taken  as  an  extract  therefrom. 

“Engineering  is  the  systematic  application  of  science  to  prob¬ 
lems  of  economic  production.  The  engineer’s  ultimate  aim, 
therefore,  is  to  effect  a  desired  result  at  a  minimum  cost  and  a 
ma.\imum  profit.  To  this  end,  where  it  is  feasible,  the  engineer 
should  formulate  a  unit  cost  equation  in  which  all  the  dependent 
variables  and  constants  are  included,  and  he  should  then  solve 
for  a  minimum  unit  cost.  But  whether  he  is  able  to  employ 
this  ideal  method  or  must  use  cruder  methods,  he  must  eventually 
express  all  the  items  in  terms  of  money  or  its  equivalent. 

“Put  differently,  every  problem  resolves  itself  into  the  de¬ 
termination  of  quantities  to  which  unit  costs  are  applied.  No 
economic  problem  can  be  solved  merely  by  the  use  of  qualitative 
terms;  yet  many  a  poor  reasoner  attempts  to  solve  the  most 
complex  of  economic  problems  without  the  use  of  a  single  item 
to  which  a  definite  cost  is  assignable.  Volubility  is  vainly  made  . 
to  serve  instead  of  valuation. 

“If  a  unit  cost  has  been  so  analyzed  as  to  show  the  quantities 
of  each  kind  of  labor  and  of  each  kind  of  material  involved  in 
the  production  of  the  given  unit,  such  a  unit  cost  may  be  quite 
as  serviceable  a  generation  or  more  after  its  publication  as  it 
was  when  first  published.” 

The  above  remarks  are  continued  as  a  discussion  by  the  au¬ 
thors  throughout  the  introductory  chapter ;  and  the  reader  should 
find  much  of  interest  in  “Mechanical  aind  Electrical  Cost  Data.” 
Certainly,  estimating  data,  scattered  about  or  poorly  arranged 
is  a  liability  instead  of  an  asset.  To  have  real  value  all  items 
and  quantities  should  be  systematically  listed  so  as  to  be 
clearly  interpreted  long  after  the  record  has  been  made.  When 
this  is  done,  occasional  study  of  the  data  as  itemized  will  readily 
show  the  amount  of  unproductive  labor  and  just  where  costs 
may  be  reduced  and  profits  increased,  not  only  for  future  w^ork, 
hut  in  time  for  application  to  the  work  in  hand. 

With  a  fair  degree  of  accuracy,  such  records  show  the  proper 
time  required  to  do  the  work  and  the  length  of  time  actually 
taken,  the  difference  between  the  two  being  the  measure  of  ef¬ 
ficiency.  Also,  previous  time  studies  of  past  work  if  carefully 
recorded  wall  show’  how  much  saving  may  be  made  at  any 
point  and  if  sufficient  to  warrant  any  change  in  the  method  of 
handling  the  present  work.  Inefficient  labor,  errors  of  design 
or  plan  of  construction,  may  also  be  discovered  and  corrected 
long  before  the  loss  becomes  of  any  moment.  This  is  par¬ 
ticularly  true  if  progress  of  the  w’ork  is  occasionally  checked 


with  the  records  and  is  much  more  satisfactory  than  belated 
realization  that  labor  costs  ran  higher  than  the  estimate,  and 
for  reasons  but  dimly  recognized. 

Reliable  cost  data  make  accurate  estimates  possible,  so  that 
the  latter  may  often  be  used  for  material  orders  without  further 
clerical  work,  and  in  this  way  they  prevent  shortage  of  materials 
in  the  order,  with  consequent  delay,  any  error  being  promptly 
remedied 

Forms  for  records  mav  be  arranged  in  any'  number  of  prac¬ 
tical  and  satisfactory  way.',  but  they  should  in  all  cases  be  com¬ 
prehensive,  the  form  used  being  secondary  to  the  method  of  tab¬ 
ulating  quantities. 

There  are  also  various  elements  that  should  be  thoroughly 
understood  in  estimating,  modifications  after  the  contract  is 
signed,  designed  to  benefit  the  contractor  and  yet  please  the 
owner,  the  accomplishment  of  the  w’ork  in  the  allotted  time  as 
figured  in  the  estimate,  the  likelihood  of  delays  due  io  unfore¬ 
seen  conditions,  and  the  state  of  the  market  at  the  time  the 
contract  is  taken  and  at  the  time  the  work  is  done.  These  are 
some  of  the  main  considerations  and  the  allow'ances  made  will 
determine  whether  or  not  there  is  to  be  a  profit  on  the  job. 

Other  conditions  that  will  effect  the  amount  of  profit  are 
such  items  as  the  proper  supervision  of  materials  and  the  dis¬ 
patch  in  providing  them  to  avoid  delay,  both  in  the  execution  of 
the  contract  itself  and  in  the  occupation  of  each  workman  on  the 
job. 
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stituting  Parts  3  and  4  of  the  Business  Efficiency  Course  con¬ 
ducted  by  the  National  Trade  Extension  Bureau,  Evansville,  Ind. 
Parts  1  and  2  of  this  course  deal  with  “Fixed  charges”  and 
“Estimating.” 


the  installation  of  similar  lines.  I  have  since  installed  a  number 
of  jobs  of  a  similar  nature  in  tunnels  over  700  ft.  long,  but  have 
not  yet  learned  how  to  install  one  of  these  lines  without  trouble. 

“The  first  precaution  we  take  is  to  make  the  flanges  of  steel 
and  weld  them  to  the  pipe.  The  second  is  to  make  the  line  as 


A  Problem  in  Unequal  Expansion  of  Pipe  Lines. 

Some  valuable  points  on  the  best  method  of  installing  and 
operating  a  large  steam  pipe  line  to  insure  the  line  against 
breakage  at  the  joints  from  unequal  expansion  of  the  top  and 
bottom  of  the  pipe  were  brought  out  in  connection  with  some 
serious  trouble  arising  from  that  cause  in  a  recent  installation. 
.\n  18-in.  low-pressure  steam  line  was  installed  as  per  the  ac- 
comi)anying  sketch.  Steam  was  turned  in  the  line  slowly  and  no 
less  than  twelve  flanges  broke  at  the  bottom  due  to  unequal  ex¬ 
pansion. 

The  pipe  is  standard  weight  steel  pipe  with  cast-iron  screw 
flange  joints  designed  for  125  lbs.  working  pressure.  Pressure 
to  be  carried  on  the  line,  about  5  lbs.  Pipe  is  anchored  to  con¬ 
crete  piers  at  points  indicated  and  supported  with  rollers  in 
chairs  resting  on  concrete  piers  between  points  of  anchorage. 
The  1-in.  drips  and  discharge  from  vents  are  open  to  at¬ 
mosphere. 

In  investigating  the  accidc-nt,  the  question  arose  as  to  whether 
it  could  have  been  avoided  by  turning  steam  into  the  line 
(luickly.  The  question  was  also  raised  as  to  whether,  if  con¬ 
nections  had  been  made  and  a  steam  jet  injector  installed  so  that 
a  vacuum  could  have  been  obtained  in  the  line  before  the  steam 
was  turned  on,  the  pipe  would  have  heated  up  evenly  at  top  and 
lx  tttoni. 


FIG  2.  TYPE  OF  FLEXIBLE  JOINT  SUGGESTED 
AS  A  REMEDY. 


flexible  as  possible  by  taking  expansion  up  at  intervals  of  200 
ft.  with  anchors  midway  of  the  expansion  joints.  The  final 
precaution  we  take  is  to  turn  on  the  steam  very  slowly  and 
nurse  the  job  along  until  the  piping  is  thoroughly  warmed, 
regardless  of  the  length  of  time  it  takes.  I  certainly  would  not 
think  of  turning  on  the  steam  quickly, 

“As  regards  the  question  of  creating  a  vacuum  in  the  lines 
and  then  turning  on  the  steam,  I  do  not  think  this  would  be 


The  installation  of  eight  flexible  joints,  as  shown  in  Fig.  2, 
were  suggested  as  a  remedy.  Another  suggestion  was  that  an 
auxiliary  warming  steam  line  with  1-in.  connections  be  at¬ 
tached  to  the  bottom  of  the  large  pipe  at  frequent  intervals. 

In  commenting  upon  pipe  expansion  problems  in  general  and 
this  problem  in  particular,  William  H.  Driscoll,  chief  engineer 
for  the  Thompson-Starrett  Co.,  New  York,  states  that  it  is  ex¬ 
tremely  difficult  to  design  a  line  of  steam  piping  of  the  size  and 
length  of  the  one  in  question  in  such  a  way  as  absolutely  to 
avoid  trouble  in  turning  on  steam. 

“I  had  a  similar  experier.ee  about  twenty  years  ago,”  con¬ 
tinued  Mr.  Driscoll,  “in  connection  with  the  water  heating  mains 
at  the  Breakers,  the  Vanderbilt  residence  in  Newport,  R.  I. 
The  mains  were  16  in.  in  diameter  and  about  400  ft.  in  length, 
as  I  recall,  and  we  had  a  great  deal  of  difficulty  in  keeping  the 
joints  tight  due  to  the  uneqiral  expansion.  It  was  rather  a  start¬ 
ling  experience  for  me  and  warned  me  to  be  more  cautious  in 


famed  in  fu  fhe  main 

FIG.  3.  AUXILIARY  WARMING  STEAM  LINE  SUG¬ 
GESTED.  WITH  1  IN.  CONNECTIONS. 


advisable  as  the  expansion  would  be  more  rapid  and  I  think  that 
the  effect  of  sudden  expansion  would  be  almost  as  bad  as  that 
of  uneven  expansion.  I  have  never  tried  the  scheme,  however, 
and  can  only  give  my  opinion  of  it.  I  do  recall  one  instance 
in  my  experience  in  which  compressed-air  was  admitted  into  the 
lines  to  about  6  lbs.  pressure  before  the  steam  was  admitted. 
As  the  steam  pressure  rose  the  air  was  allowed  to  escape  at  the 
far  end.  The  steam  was  thus  held  back  at  the  will  of  the 


FIG.  1.  SKETCH  OF  PIPE  LINE  THAT  GAVE  WAY  UNDER  UNEQUAL  EXPANSION. 
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“I  think  that  the  suggestion  as  to  the  use  of  copper  expan¬ 
sion  joints  offers  the  only  genuine  and  practical  solution  of  the 
problem.  I  am  not  quite  sure  that  there  is  enough  flexibility 
in  the  joint  shown  in  the  sketch  (Fig.  2),  although  I  am  inclined 
to  believe  that  it  would  be  all  right.  If  two  of  these  joints  were 
inserted  in  the  line  in  addition  to  the  slip  joints  already  in¬ 
stalled,  it  would  provide  the  solution.  Of  course,  such  copper 
expansion  joints  would  have  to  be  placed  at  the  proper  intervals. 

“I  am  inclined  to  think  that  in  this  particular  case  the  breakage 
of  the  flange,  while  primarily  due  to  the  uneven  expansion,  was 
directly  due  to  the  fact  that  the  curvature  of  the  pipe  caused  the 
expansion  joint  to  bind  in  its  sleeve,  thus  preventing  the  free 
movement  of  the  pipe.” 


CORRESPONDENCE 


What  Is  the  Matter  with  Hot  Water?  . 

Editor,  HeatixVG  and  Ventilating  Magazine: 

I  have  read  with  interest  the  article  in  The  Heating  and 
Ventilating  Magazine  for  November  by  F.  Broadhurst  Craig 
of  England  entitled  “What  is  the  matter  with  Hot  Water.”  I 
agree  that  there  is  nothing  whatever  the  matter  with  hot  water 
and  I  believe  that  for  the  ordinary  residence  there  is  no  su¬ 
perior  method  of  heating. 

I  do,  however,  take  mild  exception  to  the  writer’s  intimation 
that  we  on  this  side  have  not  fully  grasped  the  advantages  of 
water  heating  and  that  “the  application  of  hot  water  as  a  heating 
medium  does  not  seem  to  be  fully  understood.”  I  venture  the 
statement  that  nowhere  in  the  world  will  be  found  more  care¬ 
fully  designed  hot  water  systems  or  a  better  understanding  of 
this  marvelously  adaptable  method  of  heating,  than  in  the 
United  States. 

Mr.  Craig  goes  on  to  say  that  his  conclusion  as  to  our  lack 
of  understanding  is  based  on  such  statements  as  “It  is  evident 
that  the  mains  must  be  equivalent  to  the  combined  valve  areas” 
and  “it  is  difficult  to  give  any  tabulated  data  on  this  point.” 
Both  these  quotations  are  evidently  taken  from  my  article  “Ad¬ 
vanced  Ideas  Applied  in  Design  of  a  Gravity  Water  Heating 
System”  in  The  Heating  and  Ventilating  Magazine,  August, 
1921,  and  perhaps  therefore  I  can  be  pardoned  for  referring  to 
them. 

If  it  is  not  proper  to  make  the  maximum  area  of  the  mains 
equivalent  to  the  combined  valve  areas  of  the  radiating  units,  I 
would  welcome  a  description  of  a  more  practical  basis  for  de¬ 
termining  these  main  areas.  I  have  designed  hundreds  of  sys¬ 
tems  on  this  basis  and  if  their  efficiency  can  be  improved  by 
any  other  method  of  design,  I  would  very  much  like  to  know 
about  it.  I  am  speaking  of  course,  of  gravity  systems  and  not 
necessarily  of  forced  circulation  systems. 

The  only  reason  which  Mr.  Craig  gives  for  taking  excep¬ 
tion  to  this  practice  is  that  in  what  I  assume  to  be  an  “over¬ 
head”  system  where  one  drop  riser  feeds  a  chain  of  radiators 
“three  or  four  1-in.  radiator  valves  may  be  served  by  a  single 
branch  main  of  1-in.  diameter.”  I  wonder  if  Mr.  Craig  ever 
installed  three  radiators  in  such  a  manner.  If  he  has,  I  venture 
to  say  he  made  a  serious  mistake  (unless  the  radiators  were 
very  small,  say  less  than  20  sq.  ft.  each). 

If  radiators  from  SO  to  70  sq.  ft.  or  even  80  sq.  ft.  each  were 
installed  in  this  manner  and  1-in.  tappings  would  be  ample  for 
radiators  of  these  sizes  on  a  two-pipe  basement  main  system  in 
a  three  or  four-story  building — the  upper  radiator  would  be  very 
hot  and  the  lower  radiator  very  cold,  relatively.  The  heat 


emission  from  each  radiator  would  have  to  be  figured  on  a 
different  temperature  range  (between  the  water  temperature  and 
the  air  temperature)  and  the  whole  matter  would  be  complicated 
from  an  estimating  standpoint. 

Much  more  uniform  results  would  be  obtained,  if,  in  this  case, 
the  area  of  the  drop  risers  throughout  its  length  was  equivalent 
to  the  combined  area  of  three  1-in.  valves  and  that  is  the  prac¬ 
tice  which  should  be  followed. 

This,  of  course,  means  that  the  maximum  main  area  (or  in  this 
case,  the  drop  riser  area)  should  be  equal  to  the  combined  valve 
areas.  I  believe,  in  this  case  as  in  the' two-pipe  system  that  the 
practice  suggested  should  be  followed  and  that  it  is  the  proper 
method  to  follow.  This  being  the  case  Mr.  Craig’s  point  would 
not  seem  to  be  well  taken. 

Some  years  ago  there  were  installed  in  this  section — ^and 
possibly  in  others — hot  water  systems  using  a  one-pipe  basement 
main.  The  supply  branches  were  taken  off  the  top  of  the  main 
and  the  return  branches  off  the  side  or  bottom  of  the  same  main. 
These  would  circulate  fairly  well  but  are  subject  to  the  same 
criticism  as  I  have  made  on  Mr.  Craig’s  1-in.  drop  riser,  namely, 
a  progressive  cooling  of  the  water  in  the  main  and,  therefore, 
in  the  radiators.  Each  successive  radiator  (from  the  boiler) 
was  cooler  than  its  predecessor.  Under  certain  conditions  the 
circulation  in  these  systems  is  sluggish.  So  far  as  I  know  this 
practice  has  been  discontinued. 

In  regard  to  the  other  criticism,  namely,  “it  is  difficult  to  give 
any  definite  tabulated  data  on  this  point,”  it  is  obvious  that  if 
one  is  not  familiar  with  the  text  from  which  these  words  are 
quoted,  it  is  impossible  to  intelligently  discuss  it. 

The  question  of  definite  and  accurate  conclusions  in  con¬ 
nection  with  the  design  of  water  and  steam  heating  systems  is  a 
very  interesting  one  and  I  hope  to  have  something  to  say  along 
this  line  at  a  future  time. 

William  F.  Devendore. 

Rochester,  N.  Y. 


The  Heat  Reflecting  Properties  of  Colors. 

Items  of  interest  to  the  heating  and  ventilating  engineer  some¬ 
times  come  from  unsuspected  places,  and  thus  we  find  worthy 
comments  on  the  heat  reflecting  properties  of  colors  in  a  paper 
by  Henry  A.  Gardner,  presented  at  Philadelphia  before  the 
Pennsylvania  State  Association  of  Master  Painters  and  Dec¬ 
orators. 

In  considering  the  effect  of  the  different  types  of  rays  of 
which  light  is  composed,  it  was  found  that  the  clarific  or  heat- 
producing  rays  are  conducted  by  painted  or  finished  objects  in 
widely  varying  degree,  and  this  fact  should  be  studied  by  the 
contracting  painter  who  is  called  upon  to  paint  the  enormous 
areas  presented  by  metal  oil  tanks,  since  such  tanks  may  con¬ 
tain  light-  distillates,  which,  upon  becoming  warm,  produce 
highly  expansible  vapors.  With  black  or  dark-colored  paints 
rapid  absorption  of  heat  takes  places  and  considerable  losses  by 
evaporation  are  apt  to  occur,  and  white  or  light-colored  paint 
should  therefore  be  used  for  the  finishing  coats  on  oil  storage 
tanks.  Paints  presenting  a  high  gloss  are,  moreover,  less  ab¬ 
sorptive  of  thermal  rays  than  those  presenting  a  matte  surface. 

The  author’s  experiments  were  made  on  a  series  of  small 
cylindrical  metal  tanks  containing  a  standard  amount  of  ben¬ 
zine  and  painted  on  their  exterior  surfaces  in  various  colors. 
Through  the  pressure  opening  in  the  tops,  accurate  thermom¬ 
eters  w'ere  inserted,  and  the  tanks  individually  placed  in  a  cab¬ 
inet  containing  an  open  front  where  they  were  subjected  to  the 
rays  of  a  powerful  arc  light  for  fifteen  minutes.  The  rise  in 
temperature  of  the  benzine  is  showm  in  the  following  table. 
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RISE  IN  TEMPERATURE  OF  BENZINE  CONTAINED  IN  SMALL  TANKS 
PAINTED  IN  VARIOUS  COLORS  (GLOSS  FINISH),  WHEN  SUB¬ 
JECTED  TO  RAYS  OF  CARBON  ARC  FOR  PERIOD  OF 
FIFTEEN  MINUTES. 


Color.  Rise  in  Degrees 

Fahrenheit 

Tin  Plate  .  19.8 

.•\luminum  Paint  .  20.5 

White  Paint  .  22.5 

Light  Cream  Paint .  23.0 

Light  Pink  Paint  .  23.7 

Light  Blue  Paint  . . .  24.3 

Light  Gray  Paint  .  26.3 

Light  Green  Paint  .  26.6 

Red  Iron  Oxide  Paint  .  29.7 

Dark  Prussian  Blue  Paint .  36.7 

Dark  Chrome  Green  Paint  .  39.9 

Black  Paint  .  54.0 


.■\lthough  plain  tin,  on  account  of  its  smooth  bright  surface, 
gave  the  best  results,  it  does  not  constitute  a  practical  finish, 
as  iron  coated  with  tin  corrodes  on  exposure  unless  protected 
with  paint.  Aluminum  paint  gave  very  good  results,  but  it  is  not 
nearly  as  serviceable  as  a  lead  and  zinc  linseed  oil  paint. 

Since,  in  the  author’s  experiments,  white  paints  faintly  tinted 
gave  substantially  the  same  heat-reflecting  properties  as  white 
paints,  the  former  should  be  given  the  preference,  as  they  are 
more  restful  to  the  eye  and  more  durable  on  long-time  exposure. 
The  same  consideration  should  be  observed  in  the  painting  of 
gas-holders. 


LEGAL  DECISIONS 


Breach  of  Contract  for  Heating  Building  by  Open¬ 
ings  in  Walls  Communicating  with  Adjoining 
Building. 

The  federal  Circuit  Court  of  Appeals,  Fifth  Circuit,  holds, 
Farmers’  Life  Ins.  Co.  v.  Foster  Building  &  Realty  Co.,  272 
Fed.,  864,  that  the  owner  of  an  office  building,  who  had  a  con¬ 
tract  for  the  heating  of  the  building,  the  contract  expressly 
requiring  heat  to  be  furnished  for  a  theatre  therein  at  times 
when  it  was  not  necessary  for  the  office  part  of  the  building, 
breached  his  contract  by  permitting  openings  to  be  cut  in  a 
wall  to  allow  heat  to  pass  to  an  adjoining  building  at  the  time 
heat  was  required  for  the  theatre,  thus  increasing  the  load  on 
the  heating  plant.  The  breach  was  one  for  which  the  furnisher 
of  the  heat  could  be  adequately  compensated  by  damages  for 
the  additional  load  on  his  heating  plant ;  therefore  cancellation 
of  the  contract  was  not  authorized  thereby.  The  owner,  how¬ 
ever,  could  not  sue  for  specific  performance  of  the  heating 
contract  until  he  compensated  the  other  party  to  the  contract  for 
past  damages  and  restored  the  building  to  its  original  condition. 


Recovery  on  Quantum  Meruit  for  Installing  Heating 
and  Plumbing. 

Action  was  brought  in  the  Michigan  courts  for  work  done 
and  materials  furnished  in  installing  heating  and  plumbing  in 
the  defendant’s  building.  There  was  a  written  contract  for 


most  of  the  work  and  a  verbal  one  for  extras.  The  plaintiffs 
claimed  they  were  prevented  by  the  defendant  from  completing 
the  job,  and  in  the  circuit  court  they  obtained  a  judgment  for 
the  agreed  price  for  the  work,  less  what  the  jury  found  it  would 
cost  the  defendant  to  complete  the  job  in  accordance  with  the 
contract.  The  defendant  appealed,  claiming  that  he  was  justified 
in  ordering  the  plaintiffs  to  quit,  and  that  some  of  their  work  did 
not  comply  with  the  contract  and  had  to  be  replaced,  and  it  had 
cost  him  more  than  the  contract  price  to  finish  the  job. 

The  Michigan  Supreme  Court  holds,  Ginsberg  v.  Myers,  183 
N.  W.,  749,  that  the  defendant  having  made  use  of  some  of 
the  work  done  by  the  plaintiffs,  this  gave  the  plaintiffs  a  right 
to  recover  upon  a  quantum  meruit. 

The  work  was  not  apportionable  under  the  contract,  and  the 
award  of  damages  under  the  form  of  action  brought  was  held 
properly  limitedly  to  a  sum  not  exceeding  the  contract  price, 
including  the  extras,  less  the  cost  of  completing  the  work  in 
accordance  with  the  contract,  and  less  any  damages  and  added 
expense  occasioned  the  defendant. 

The  defendant  was  not  bound  to  accept  the  work  if  it  was 
not  performed  in  accordance  with  the  contract,  but  in  making 
use  of  some  of  the  work  done  by  the  plaintiffs  he  was  held 
to  have  accepted  all,  subject,  however,  to  the  right  to  be  heard 
in  relation  to  the  value  thereof  in  the  action  brought  by  the 
plaintiff. 

The  defendant  complained  of  the  trial  court’s  instruction  to 
the  jury  that  the  case  was  susceptible  of  a  decision  in  exact 
figures  and  was  not  susceptible  of  a  compromise  verdict,  that 
the  jury  must  find  one  way  or  the  other  regarding  “these 
figures,’’  that  the  contract  was  for  a  certain  sum,  and  it  was  not 
for  the  jury  to  state  what  it  should  be  or  anything  of  that  sort, 
but  that  they  were  to  take  the  figures  as  given  to  them  upon 
the  stand  and  as  they  believed  them  to  be  correct,  adding  or 
subtracting  and  arriving  at  the  verdict  in  positive  figures.  It 
was  held  that  this  instruction  did  not,  as  claimed,  require  a 
verdict  for  the  plaintiffs  for  the  full  sum  claimed  or  for  the 
defendant  for  the  full  sum  claimed  by  him,  although  the  jury 
found  for  the  plaintiffs  for  the  full  amount  of  their  claim. 

Judgment  for  the  plaintiffs  was  affirmed. 


Ohio  Contract  with  Municipality  as  to  Steam  and 
Water  Heating  Not  Subject  to  Review  by  Public 
Utilities  Commission. 

On  April  26,  1920,  the  city  of  Cleveland  duly  passed  an  ordi¬ 
nance  publishing  a  price  and  rate  which  might  be  charged  for 
steam  and  hot  water  supplied  to  the  city  and  its  inhabitants  for 
five  years  thereafter.  The  Cleveland  Electric  Illuminating 
Company,  then  supplying  steam  and  hot  water  pursuant  to  a  prior 
ordinance  of  the  city,  duly  accepted  the  provision  of  the  ordi¬ 
nance.  A  complaint  signed  by  more  than  3%  of  the  electors  of 
the  city  was  filed  with  the  Ohio  Public  Utilities  Commission, 
complaining  that  the  rate  so  fixed  was  unjust,  unfair  and  un¬ 
reasonably  high,  and  asking  for  an  investigation.  On  motion 
of  the  illuminating  company,  the  Commission  dismissed  the  com¬ 
plaint  for  want  of  jurisdiction.  The  Ohio  Supreme  Court, 
Link  V.  Public  Utilities  Commission,  131  N.  E.,  796,  has  sus¬ 
tained  the  Commission’s  order,  holding  that  where,  by  virtue  of 
section  4,  article  18  of  the  Ohio  Constitution,  a  valid  contract 
is  made  between  a  municipality  and  a  utility  company  for  the 
product  or  service  of  such  company  to  be  furnished  to  the 
municipality  or  its  inhabitants,  the  terms  thereof  are  not  sub¬ 
ject  to  review  by  the  Public  Utilities  Commission.  Such  con¬ 
tract  may  be  entered  into  by  the  passage  of  an  ordinance  fixing 
the  rate  and  terms  of  the  designated  product  and  service  for  a 
specified  period,  and  by  the  duly  filed  written  acceptance  thereof 
by  the  company,  and  when  so  made  obligates  the  company  to 
furnish  such  product  or  service  for  the  period  and  in  accordance 
with  the  terms  stipulated  in  the  ordinance. 
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Importance  of  Insulation  of  Steam  Lines  in  Train 

Yards. 

The  question  of  conservation  of  heat  energj’  in  long  runs 
of  steam  pipe,  especially  as  found  on  train  lines,  is  a  very  im¬ 
portant  one  due  to  the  high  cost  of  fuel,  labor  and  mainten¬ 
ance  that  is  evident  at  the  present  time.  Furthermore,  most 
railroads  have  a  great  amount  of  underground  steam  pipe 
whicli  is  poorly  insulated  and  in  which  heavy  losses  Occur, 
partly  due  to  the  fact  that  some  of  it  runs  through  wet  ground, 
and  especially  is  this  true  of  the  pipes  supplying  steam  heat  for 
trains  in  the  yards  and  outside  offices. 

From  tests,  distribution  losses  have  been  found  to  be  about 
50%  of  the  total  amount  of  steam  required  at  the  boiler  plant 
for  heating  cars.  This  is  no  doubt  due  to  poor  pipe  covering, 
defective  steam  traps  and  leaky  couplings.  A  saving  in  the 
loss  of  heat  from  the  train  pipe  line  will  increase  the  capacity 
of  the  boiler  plant,  but  not  to  any  considerable  extent  on  ac¬ 
count  of  the  comparatively  high  line  losses,  but  with  efficient 
steam  heating  mains,  line  losses  are  not  over  10%,  which 
shows  that  about  40%  of  the  available  heat  is  now  going  to 
waste  in  supplying  cars  with  heat  at  terminals.  It  is  evident, 
therefore,  owning  to  the  high  cost  of  fuel,  that  if  a  good  pipe 
covering  is  used  for  this  class  of  service,  an  enormous  saving 
could  he  effected. 

TEST  DAT.\. 

To  obtain  the  most  efficient,  durable  and  economical  thickness 
of  cover  for  use  on  steam  train  lines,  thermal  efficiency  tests 
have  also  been  made  on  different  pipe  coverings,  the  tests  being 
made  in  the  laboratory  by  passing  an  amount  of  electrical 
energy  through  the  heat  coils  equivalent  to  a  certain  amount 
of  heat  energy. 

From  these  tests  it  was  found  that  in  all  cases  a  1  in.  covering 
gives  a  greater  saving  over  §4-in.  (for  gauge  pressures  of  50 
and  100  lbs.  and  room  temperature  of  40®  F.),  a  saving  which 
greatly  increases  as  the  wind  velocities  increase  and  room  tem¬ 
perature  decreases.  Coverings  of  lJ/2-in.  did  not  show  a  pro¬ 
portionately  grjeater  saving  over  1-in.,  due  to  increased  cost  of 
thicker  coverings  and  also  because  the  thermal  efficiency  does 
not  vary  directly  with  the  thickness,  being  proportionately  less 
the  thicker  the  covering.  If  the  life  of  the  covering  is  taken 
for  a  longer  period  than  5  years,  the  saving  on  1  in.  over  that 
of  54-in.  covering  is  still  greater,  and  if  less  than  5  years,  the 
saving  is  reduced  but  in  reality  the  added  weight  in  using  1-in. 
over  that  of  54-in.  covering  is  small,  due  to  the  fact  that  the 
cars  are  standing  75%  of  the  time. 

It  was  also  found  that  a  metal  jacket  increases  the  efficiency 
enough  to  offset  the  expense  of  using  it,  and  for  coverings 
without  a  waterproof  shell  it  should  be  used  as  a  protection  to 
the  covering  from  outside  moisture  and  mechanical  injury. 
With  the  heavy  waterproof  shell  on  the  covering,  strong  brass 
bends  are  all  that  are  necessary. 

Tests  made  when  the  metal  jacket  was  painted  white  and 
also  black  showed  no  difference  in  the  thermal  efficiency,  and 
in  any  event,  white  paint  under  actual  operating  conditions 
would  soon  become  discolored.  With  air  circulating  around 
the  metal  jacket  at  3.5  miles  per  hour  the  Ipss  in  thermal  effi¬ 
ciency  at  1(X)  lbs.  gauge  pressure  and  room  temperature  of  42® 
F.,  was  about  14%  and  at  5.25  miles  per  hour  the  loss  was  only 
a  few  per  cent  higher. 

In  connection  with  the  tests  a  mathematical  solution  was  also 
given  so  that  heat  losses  might  be  obtained  for  steam  pipes 
having  varying  thickness  of  covering  without  going  to  the  ex¬ 
pense  of  testing  out  the  covering.  However,  this  does  not  en¬ 
tirely  eliminate  the  making  of  tests,  because  the  conductivity 
for  each  make  of  covering  must  first  be  obtained  by  testing  one 
thickness  of  each. 

With  this  information  in  hand,  it  becomes  a  question  of  ther¬ 
mal  efficiency  and  fixed  charges  in  the  case  of  each  ^covering 
and  all  pipe  coverings  can  then  be  purchased  on  an  economical 
basis  as  to  saving  in  steam  as  compared  with  original  cost. 


durability  being  also  taken  in  account.  It  should  be  remem¬ 
bered  that  a  great  difference  in  thermal  efficiency  and  slight 
difference  in  cost  might  make  a  considerable  saving  possible 
by  buying  the  covering  having  a  higher  first  cost. 

EFFECT  OF  WIND  ON  PIPE  COVERING 

It  is  often  desirable  to  obtain  the  increase  in  heat  loss  due 
to  the  wind  blowing  over  pipe  coverings  so  that  in  making 
calculations  on  pipe  covering  losses,  allowance  should  be  made 
for  the  increased  loss  due  to  wind. 
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HKAT  LOSSES  THROUGH  PIPE  COVERING  WITH 
DIFFERENT  WIND  VELOCITIES. 


From  the  curve  it  will  be  observed  that  for  coverings  54-in. 
and  greater  in  thickness,  the  increased  per  cent  in  heat  loss  is 
the  same  for  all  wind  velocities  from  zero  to  45  miles  per 
hour,  based  upon  the  heat  loss  for  each  thickness  at  zero  wind 
velocity.  If  the  heat  resistivity  of  a  covering  is  known,  the 
loss  for  any  wind  velocity  can  be  obtained  by  adding  the  per 
cent  increase  at  the  wind  velocity  as  given  in  the  curve.  The 
curve  shows  that  heat  losses  do  not  increase  directly  propor¬ 
tional  to  the  wind  velocity,  but  in  a  somewhat  lesser  degree. — 
T.  W.  Reynolds. 


Comparative  Cost  of  Low  and  High-Pressure  Steam. 

I  very  often  find  prevailing  among  owners  and  managers,  the 
idea  that  low'-pressure  steam  can  be  made  much  more  cheaply 
than  high-pressure  steam,  and  they  therefore  feel  that  if  they 
could  eliminate  their  engines  and  turbines  and  make  low-pres¬ 
sure  live  steam  for  heating,  instead  of  using  exhaust  from 
engines,  a  great  saving  in  fuel  would  be  effected.  As  a 
matter  of  fact,  at  the  same  boiler  and  furnace  efficiency  exactly 
the  same  amount  of  fuel  is  required  to  supply  the  same  quan¬ 
tity  of  heat  whether  the  steam  is  at  1-lb.  pressure,  at  1(X)  lbs.,  or 
any  other  pressure.  The  only  gain  possible  might  be  1%  to 
3%  better  boiler  efficiency  due  to  lower  flue  temperatures  made 
possible  by  lower  steam  and  boiler  temperature. — David  Moffat 
Myers  in  Chemical  and  Metallurgical  Engineering. 
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New  York 

Boston 

Pittsburgh 

Chicago  1 

St.  Louis 

Highest  temperature,  deg.  F . 

50 

51 
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52 

61 

Date  of  highest  temperature . 
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14 

Ixtwest  temperature,  deg.  F . 

6 
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Hate  of  lowest  temperature . 

26  ! 

25 

24 

22 

23 

(ireatest  daily  range,  deg.  F . 

26 

24 

26 

37 

41 

Date  of  greatest  daily  range . 

22 

22 

5 

14 

14 

l^ast  daily  range,  deg.  F . 

b 

5 

6 

4 

5 

Hate  of  least  daily  range . 

28 

21 

12 

10 

18 

Mean  temp,  for  month,  deg.  F . 

26 

27.2 

28.8 

32.5 

30.2 
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KKCfIRD  OK  THK  WKATHKR  IX  NEW  YORK  FOR  JANUARY  1922. 
(Mourlv  01»crvati(m^  of  Relative  llunndity  Recorded  on  this  Chart. J 


KKCORU  OF  THE  WEATHER  IN  BOSTON  FOR  JANl’ARY  19J 


^  I  \ 


6  8  10  12  14  16  18  20  22  24  26 

Day  o-F  Mon  +  h 

RECORD  OF  THE  WEATHER  IN  ST.  LOUIS  FOR  JANUARY,  1922. 

Plotted  from  records  especially  compiled  for  The  Heating  and  Ventilating  Magazine,  by  the  Unite.l 
States  Weather  Bureau. 

Heavy  lines  indicate  temperature  in  degrees  F. 

Light  lines  indicate  wind  in  miles  per  hour. 

Broken  line  indicates  humidity  in  percentage  from  readings  taken  at  8  a.  m.,  12  m.,  and  S  P.  if. 

S — Clear,  P  C — partly  cloudy,  C — cloudy,  R — rain,  Sn — snow. 

S — Clear.  P  C  Partly  cloudy,  R — rain.  Sn — snow. 

Arrows  fly  with  prevailing  directions  of  wind. 
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liighest  temperature,  deg.  F . 

Date  of  highest  temperature . 

Lowest  temperature,  deg.  F . 

Date  of  lowest  temperature . 

(Greatest  daily  range,  deg.  F . 

Date  of  greatest  daily  range . 

Least  daily  range,  deg.  F . 

Date  of  least  daily  range . 

Mean  temp,  for  month,  deg.  F . 

Xormal  mean  temp,  for  month,  deg.  F. 

Total  rainfall,  in . 

Total  snowfall,  in . 

Xormal  precipitation,  this  month,  in.... 

Xormal  snow  fall  this  month,  in . 

Total  wind  movement,  miles . 

Average  wind  velocity,  miles  . 

Prevailing  direction  of  wind . 

Xumber  of  clear  days . 

Xumber  of  partly  cloudly  days . 

Xumber  of  cloudy  days  . 

.Xumber  of  days  on  which  rain  fell . 

Xumber  of  days  on  winch  snow  fell.... 
Snow  on  ground  at  end  of  month,  in... 
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RECORD  OF  THE  WEATHER  IN  ST.  LOUIS  FOR  JANUARY,  1922. 

Plotted  from  records  especially  compiled  for  The  Heating  and  Ventilating  Magazine,  by  the  United 
States  Weather  Bureau. 

Heavy  lines  indicate  temperature  in  degrees  F. 

Light  lines  indicate  wind  in  miles  per  hour. 

Broken  line  indicates  humidity  in  percentage  from  readings  taken  at  8  a.  m.,  12  m.,  and  8  p.  if. 

S — Clear,  P  C — partly  cloudy,  C — cloudy,  R — rain,  Sn — snow. 

S — Clear.  P  C  Partly  cloudy,  R — rain,  Sn — snow. 

Arrows  fly  with  prevailing  directions  of  wind. 
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AMERICAN  SOCIETY  OF  HEATING  AND 
VENTILATING  ENGINEERS 


Heating  Engineers  Considering  a  Mid¬ 
summer  Meeting  in  Buffalo 
and  Detroit. 

A  plan  for  a  midsummer  meeting  of  the 
American  Society  of  Heating  and  Venti¬ 
lating  Engineers  to  begin  in  Buffalo  and 
end  in  Detroit  was  proposed  at  the  recent 
annual  meeting  of  the  society  hy  President 
C.  W.  Farrar  of  the  Western  New  York 
Chapter.  The  fact  that  the  new  president 
of  the  society,  Jay  R.  McColl,  is  a  De¬ 
troiter,  was  advanced  as  a  strong  argu¬ 
ment  for  holding  at  least  some  of  the 
sessions  in  Detroit,  but  the  fact  that 
Buffalo  has  so  many  industries  connected 
with  the  heating  and  ventilating  trade  was 
emphasized  as  a  point  in  favor  of  that 
city. 

The  plan  as  proposed  is  to  hold  the 
opening  sessions  in  Detroit  and  then  take 
the  night  boat  for  Detroit,  possibly  hold¬ 
ing  a  session  on  board  ship.  Arrange¬ 
ments  can  be  made  for  reserving  as  much 
space  on  the  boat  as  needed  which  would 
give  the  trip  largely  the  character  of  one 
especially  arranged  for  the  society. 

.^n  informal  vote  brought  out  an  en¬ 
thusiastic  endorsement  of  the  plan, 
although  the  final  decision  will  rest  with 
the  council  of  the  society. 


Cleveland  Chapter  Discusses  Latest 
Phase  of  the  Smoke-Abatement 
Campaign. 


The  apparatus  used  was  a  dust  catcher 
4  sq.  ft.  in  area,  similar  to  the  standard 
gauge  used  in  the  investigation  of  atmos¬ 
pheric  contamination  in  London  in  1914 
and  1915.  The  deposit  was  collected  at 
the  end  of  each  month,  carefully  filtered 
out  from  the  water  which  accompanied 
it  and  the  residue  analyzed  for  tar,  fixed 
carbon,  ash  and  iron  oxide.  This  follows 
the  order  used  in  the  Pittsburgh  tests. 

The  following  table  gives  the  tons  per 
square  mile  per  year,  computed  from  the 
results  of  the  six  months’  test. 


Station 
No.  1 

Huron  Rd. 
Hospital 


Total  Deposit  .  1431.67 

Tar  .  30.01 

Fixed  Carbon  .  431.51 

Ash  . 970.15 

Iron  Oxide  (Fe^Os) 

in  Deposit  .  267.13 


It  will  be  noted  that  the  greatest  deposit 
was  at  stations  1  and  3,  both  of  which 
were  adjacent  to  the  greatest  industrial 
development  and  traffic.  This  applies  also 
to  the  constituent  parts  of  the  deposit. 

Comparison  of  the  total  soot  fall  in 
tons  per  square  mile  per  year  with  that 
in  other  cities  gave  the  following  results: 


Sufficient  public  interest,  he  concluded, 
is  the  only  thing  needed  to  measurably 
abate  this  great  public  nuisance.  New 
York  has  abated  the  smoke  evil  more  than 
50%  by  the  proper  instruction  in  hand 
stoking.  Cincinnati  has  accomplished 
47%  abatement  since  1914  by  the  com¬ 
bined  efforts  of  the  city’s  smoke  depart¬ 
ment  and  the  Cincinnati  Smoke  .Abate¬ 
ment  League. 


Illinois  Chapter  Awards  Prizes  for 
Winning  Designs  for  House- 
Heating  Systems. 

.Announcement  of  the  winners  in  the 
competition  conducted  by  the  Illinois 
Chapter  for  the  best  designs  of  water 
heating  systems  suitable  for  installation 


Station 

Station 

Station 

No.  2 

No.  3. 

No.  4 

Babies’ 

St.  Alexis 

Mt.  Sinai 

Dispensary 

Hospital 

Hospital 

903.36 

1084.13 

3.53.47 

19.20 

19.09 

10.27 

347.83 

3.S6.09 

114.79 

536.33 

708.95 

228.41 

198.94 

183.72 

71.47 

in  a  six-room  house  was  made  at  the 
chapter’s  February  meeting,  held  Febru¬ 
ary  13,  at  the  Chicago  Engineers’  Club. 
The  first  prize  of  $.S0.00  went  to  John  N. 
Hansen ;  the  second  prize  of  $30.00  to  L. 
.A.  Simonsen,  and  the  third  prize  of  $20.- 
00  to  J.  H.  McCauley.  The  judges  in  the 
contest  were  Charles  F.  Newport,  E.  F, 
Capron  and  W.  B.  Graves. 

.All  of  the  prize  winners  were  present 
and  were  called  upon  to  explain  their 
designs.  Besides  the  winning  layouts, 
four  additional  plans  and  specifications 
were  received,  the  one  submitted  by  \V. 
T.  Walters  receiving  honorable  mention. 

An  interesting  discussion  followed  the 
presentation  of  the  different  plans  and 
the  competition  was  considered  a  pro¬ 
nounced  success.  Mr.  New'port  told  of 
his  own  method  of  figuring  radiation  and 
he  was  asked  to  have  mimeograph  copies 
of  his  rule  made  for  distribution  among 
the  chapter  members. 

Fifty-seven  members  and  guests  were 
present  when  President  J.  .A.  Cutler  called 
the  meeting  to  order.  W.  B.  Crawford 
was  proposed  for  membership  and  unani- 
mouslj'  elected. 


Central  Station  Heating  from  a  Produc¬ 
er  Gas  Plant  Described  Before  the 
Illinois  Chapter. 

.A  new  scheme  for  heating  an  educa¬ 
tional  institution  using  a  central  station 
producer  gas  plant  and  piping  gas  to  var¬ 
ious  buildings  of  the  institution  was  de¬ 
scribed  by  Samuel  R.  Lewds  before  the 
Illinois  Chapter  at  its  January  meeting. 
The  scheme  included  the  installation  of 
separate  gas-fired  boilers  in  each  of  the 
buildings  of  the  group,  or,  in  some  in¬ 
stances,  having  one  hoiler  supply  a  closely- 
connected  group  of  buildings.  Mr.  Lewis 


James  H.  Herron,  of  the  J.  H.  Herron 
Co.,  heating  and  ventilating  engineers, 
was  the  principal  speaker  at  the  January 
meeting  of  the  Clevelaml  Chapter,  his  ad¬ 
dress  dealing  w  ith  the  latest  movement  for 
the  abatement  of  the  smoke  nuisance 
which  is  being  sponsored  by  the  Commun¬ 
ity  Betterment  Council.  This  organiza¬ 
tion  was  established  under  the  Welfare 
Federation  of  Cleveland  which  is  com¬ 
posed  of  some  86  private  organizations,  in 
addition  to  various  departments  of  the 
City  of  Cleveland.  The  campaign  as  out¬ 
lined.  it  was  stated,  has  the  .support  of 
Mayor  Fred  Kohler. 

In  the  investigations  conducted  by  the 
lames  H.  Herron  Company,  it  was  stated 
that  the  purpose  was  to  determine  the 
amount  of  solid  matter  present  in  the 
atmosphere  from  samples  taken  at  a  num¬ 
ber  of  stations  in  different  parts  of  the 
city.  It  was  considered  beyond  the  pur- 
p<ise  of  the  examination  to  determine  the 
gaseous  impurities  and  the  study  was  con¬ 
fined  to  solid  contamination  only. 

Four  stations  were  selected  at  or  near 
certain  hospitals  for  the  collection  of  the 
dust.  The  investigation  was  planned  to 
iast  two  months,  but  this  was  extended 
to  six  months.  The  stations  were  as  lo¬ 
cated  as  follows:  1.  Roof  of  the  Superior 
Peanut  Company,  adjacent  to  the  Huron 
Road  Hospital;  2.  Roof  of  St.  .Alexis 
Hospital.  Broadway  and  McBride  .Ave¬ 
nue;  3.  Roof  of  Babies’  Dispensar>-,  2500 
East  35th  Street;  4.  Roof  of  Mount  Sinai 
Hospital,  1800  East  105th  Street. 


Manchester,  England  . .  240  .Average 

Leeds,  England  .  25-539 

London,  England  .  58-426 

Glasgow,  Scotland  ....  1325  .Average 

Pittsburgh,  Pa . .  595-1950 

Salt  Lake  City,  L’tah  . .  15-980 

(Report  made  by  Bureau  of  Mines) 
Cleveland,  Ohio  .  353-1432 

It  will  be  noted  that  Cleveland’s  dust 
exceeds  that  of  the  other  cities  named 
with  the  exceptions  of  Glasgow  and  Pitts¬ 
burgh.  This  would  indicate,  said  Mr. 
Herron,  that  more  care  can  be  exercised 
in  Cleveland  and  its  dusty  condition  much 
improved. 

Mr.  Herron  quoted  from  a  report  of 
the  Cleveland  Hospital  and  Health  Sur¬ 
vey  by  Dr.  Haven  Emerson,  made  in 
1920,  in  which  he  stated :  “Cleveland  en¬ 
joys  an  amazingly,  and  one  would  be 
tempted  to  say,  an  intolerably  polluted 
air  all  the  year  round.  The  reason  is  not 
that  such  air  pollution  as  Cleveland  tol¬ 
erates  cannot  be  abated,  or  that  the  similar 
disgraceful  interference  with  health  and 
enjoyment  of  life  has  not  been  controlled 
elsew  here.’’ 

The  economic  cost  to  Cleveland  merch¬ 
ants  and  to  Cleveland  families,  declared 
Mr.  Herron,  in  the  depreciation  of  stock 
and  furnishings  is  a  tremendous  sum; 
added  to  this  is  the  cost  of  fuel  wasted  in 
smoke.  The  total  of  these  items,  he  said, 
would  more  than  equal  the  amount  raised 
each  year  by  the  Community  Fund. 


DEPOSIT  IN  TONS  PER  SQUARE  MILE  PER  YEAR  ‘ 
July  to  December,  1920. 
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gave  figures  and  the  estimated  cost  of  the 
productT-gas  plant  in  comparison  with  the 
steam  plant  and  showed  a  decided  saving 
in  the  operation  and  installation  of  the 
producer  gas  plant. 

A  committee  of  the  chapter,  consisting 
of  Homer  R.  Linn,  ch^rman;  Dr.  E.  Ver¬ 
non  Hill  and  H.  M.  Hart  was  appointed 
to  act  with  a  number  of  other  bodies  in 
drafting  a  revision  of  the  present  factory 
laws  regarding  sanitation,  ventilation  and 
illumination,  and  to  work  for  the  passage 
of  these  revisions  by  the  legislature. 

Another  committee,  consisting  of  C.  F. 
NewiHirt,  chairman;  E.  A.  May  and  W. 
B.  Graves,  was  appointed  to  secure  the 
adoption  by  the  city  of  Chicago  of  the 
model  chimney  code  recently  promulgated 
by  the  National  Board  of  Fire  Under¬ 
writers. 

Seventy-six  members  and  guests  were 
present  when  President  Cutler  called  the 
meeting  to  order. 

The  idea  outlined  by  Mr.  Lewis  is  one 
that  has  been  worked  out  on  a  practical 
scale  and  recommended  for  adoption  for 
a  particular  institution  comprising  some  55 
existing  and  projected  buildings. 

It  was  not  possible,  said  the  speaker,  to 
have  a  central  heating  system  plant  located 
on  the  campus  proper.  A  plant  of  some 
2000  H.  P.  was  needed  and  the  pipe  lines 
to  the  various  buildings,  it  was  figured, 
will  total  about  10,000  ft.,  including  the 
main  from  a  power  house  at  the  railroad. 

The  plant  is  so  designed  that  it  can  be 
built  in  sections.  .\n  analysis  of  the  pre¬ 
liminary  plans  showed  that  for  55  build¬ 
ings,  the  coal  consumption,  with  a  boiler 
efficiency  of  65%,  would  come  to  52(X)  tons 
per  season  of  200  14-hour  days,  and  a  max¬ 
imum  of  7000  lbs.  in  any  hour.  On  the 
basis  of  60  cu.  ft.  for  each  square  foot  of 
equivalent  direct  radiation  for  dormi¬ 
tories,  gymnasiums  and  the  like,  and  40 
cu.  ft.  for  each  square  foot  of  equivalent 
direct  radiation  for  buildings  that  require 
mechanical  ventilation,  such  as  classrooms, 
library,  laboratories,  etc.,  the  load  is 
188,000  sq.  ft.  of  direct  steam  radiation. 

.\X.\I.VS1S  OF  TRANSMISSION'  LOSSES  IF 

steam  were  used. 

Transmission  losses,  it  was  figured, 
when  the  lines  are  in  perfect  order,  with 
no  leaks,  will  require  650  tons  of  coal  dur¬ 
ing  the  heating  season,  in  addition  to  that 
for  the  buildings.  This  figure  is  based  on 
a  heating  season  of  200  days,  of  24  hours 
each,  since  the  tunnels  cannot  be  allowed 
to  cool  so  much  during  any  part  of  a  day 
that  the  reheating  cost  will  exceed  the 
maintained  heat  cost. 

With  steam  or  water  heating,  therefore, 
the  transmission  loss,  under  the  most  fav¬ 
orable  conditions,  amounts  to  about  11% 
of  the  total  fuel  when  heating  the  build¬ 
ings.  to  say  nothing  of  the  losses  for 
stand-by  service  for  buildings  like  the 
gj'mnasiums,  used  intermittently.  There 
will  be  serious  losses  also  in  the  transmis¬ 
sion  of  heat  for  service  water,  cooking, 
laundry  purposes,  etc.,  which  from  experi¬ 
ence,  said  Mr.  Lewis,  are  unaccountably 
high. 

Allowing  2600  ft.  as  the  distance  from 
the  power  house  at  the  railroad  to  the  tun¬ 
nel  in  front  of  the  chapel,  the  university 


would  require  about  10,000  ft.  of  tunnel. 
The  size  would  vary  from  10  ft.  wide  to 
7  ft.  wide  and  7  ft.  high  inside.  The 
steam  mains  would  range  from  12  in.  to 
2  in.  in  diameter,  with  an  average  return 
of  about  6  in. 

It  was  figured  that  the  tunnels  would 
cost  on  the  average  not  less  than  $35.00 
per  linear  foot,  complete,  at  present  prices, 
since  there  would  be  some  rock  excavation 
and  the  plans  would  call  for  6-in.  rein¬ 
forced  concrete  walls  and  double-thick 
magnesia  insulation.  This  gives  a  total  of 
$350,000  for  transmission  lines. 

DETAILS  OF  PRODUCER-GAS  PLANT. 

After  giving  figures  for  the  annual  cost 
of  a  steam  plant,  Mr.  Lewis  presented  the 
details  of  his  proposed  producer-gas  gen¬ 
erating  equipment,  to  be  located  at  the 
railroad,  with  ordinary  gas  mains  running 
to  each  building  and  gas-fired  automatic 
cast-iron  boilers  in  each  building  to  do  the 
heating  w'ith  steam  or  water,  as  may  be 
desired. 

A  gas  plant  would  require  a  large  sup¬ 
ply  of  cooling  water  and  this,  he  showed, 
is  available  at  a  nearby  creek.  He  fig¬ 
ured  that  the  cost  of  the  individual  boilers 
in  the  various  buildings  would  be  offset  to 
some  extent  by  the  saving  of  pressure 
regulators  and  traps  required  by  a  steam 
plant. 

The  greatest  saving,  however,  would  be 
in  the  elimination  of  the  tunnels.  Since 
there  would  be  practically  no  transmission 
loss,  heat  for  summer  uses  could  be  fur¬ 
nished  from  the  large  gas  distributing 
mains  and  the  gas  generators  could  be 
operated  in  proportion  to  the  load  by  hav¬ 
ing  se\'eral  units  of  varying  capacity. 
Cast-iron  pipes  buried  in  the  ground  could 
be  used  for  transporting  the  gas.  Several 
of  these,  side  by  side,  could  be  installed 
as  the  load  grows.  As  for  electricity,  this, 
he  said,  could  be  generated  with  gas  en¬ 
gines  at  a  comparatively  low  unit  cost. 

Producer  gas,  said  Mr.  Lewis,  is  com¬ 
paratively  bulky,  about  four  times  being 
required  to  do  the  same  heating  as  with 
natural  gas. 

It  is  clean,  however,  and  can  be  used 
for  cooking  as  well  as  for  heating,  and 
can  even  be  used  for  illumination  when 
Welsbach  mantles  are  installed.  On  ac¬ 
count  of  its  bulk,  it  is  not  practicable  to 
store  the  gas  in  holders. 

With  the  gas  plant,  said  Mr.  Lewis,  it 
may  be  desirable  to  install  in  the  power 
house  a  small  electric  generating  plant, 
gas-engine  driven,  for  power  purposes  in 
running  the  various  pumps,  fans,  etc., 
particularly  as  the  heaviest  lighting  load 
wnll  come  during  the  evening,  off  the  peak 
heating  load. 

One  of  the  precautions  pointed  out  by 
Mr.  Lewis  was  that  as  the  products  of 
combustion  from  the  gas  heaters  in  the 
various  buildings  would  carry  a  consid¬ 
erable  water  content,  chimneys  serving 
them  should  have  cast-iron  linings. 

The  proposed  gas  plant  would  consist 
of  three  gas-generating,  cleaning  and 
pumping  units,  each  capable  of  supplying 
approximately  230,000  cu.  ft.  per  hour. 
To  supply  steam  to  the  engines  driving 
the  gas  pumps,  a  steam  boiler  plant  of 
3000  sq.  ft.  would  be  required.  The  boil¬ 


ers  and  gas-generating  plant  would  be 
housed  in  one  building  for  convenience  of 
supervision  and  operation.  Mechanical 
coal-handling  would  be  required  on  ac¬ 
count  of  the  height  to  which  it  is  neces¬ 
sary  to  raise  fuel  to  the  producer  coal 
feeders.  This  coal-handling  plant  would 
be  extended  to  supply  coal  to  the  boilers, 
thus  reducing  manual  labor.  With  a 
high-grade  producer  plant  of  the  size  re¬ 
quired,  said  Mr.  Lewis,  an  efficiency  of 
75%  from  coal  to  cool,  clean  gas  delivered 
at  1  lb.  pressure  is  readily  possible  and 
with  gas  heater  for  steam  or  water,  he 
said  he  had  verified  an  efficiency  of  80% 
from  gas  to  steam. 

Table  i.  annual  charge  for  a  steam 

PLANT. 

Fuel  (5,850  tons  at  $6) .  $35,100 

Transmission  lines,  cost  $350,0{X) 

Boiler  plant,  20,000  sq. 
ft.,  including  auxiliaries  1(X),000 


$450,000 

Interest  and  sinking  fund,  10% . .  45,000 

Upkeep  on  boilers  and  piping, 

5%  of  $200,000 .  10,000 


Annual  Cost  . .  $90,100 

The  total  heat  loss  from  the  buildings, 
on  which  the  coal  requirements  for  the 
steam  plant  were  based,  is  47,000, (XK) 
B.  T.  U.  per  hour.  At  75%  efficiency  of 
the  gas  boilers  and  75%  efficiency  of  the 
gas  producers,  5,200  tons  of  coal  per  sea¬ 
son  of  200  days  would  be  required.  In  ad¬ 
dition  to  this  fuel  consumption  for  the  gas 
plant,  coal  must  be  burned  for  the  gas 
pumps  and  the  exhaust  steam  used  in  con¬ 
nection  with  the  process.  This  power  de¬ 
mand  adds  857  tons  of  coal  per  season,  or 
a  total  for  the  gas  plant  of  6,057  tons. 

TABLE  II.  ANNUAL  CHARGE  FOR  GAS  PLANT. 

Fuel  (6,057  tons  at  $6) .  $36,342 

Transmission  lines  (gas 

mains)  .  $50,000 

Producer  plant 
Three  14-ft. 

producers  $106,000 
Three  1,000- 
sq.  ft.  boilers  15,000 
Pumps  and 
cooling 

towers  15.000 

Piping  7,500 

Foundation  and 
tank  8,500 

- $152,000 

Excess  cost  of  boilers  in 
the  various  building 
over  regulators  and 
traps  .  75,000 


$277,000 

Interest  and  sinking  fund,  10% . .  27,700 

Upkeep  on  plant  and  boilers,  5% 
of  $227,000  .  11,350 


Annual  Cost  .  $75,392 

Comparing  Tables  I  and  II,  the  annual 
charge  for  the  gas  plant  seems  to  be 
some  $14,700  less  than  that  for  the  steam 
plant.  For  plant  investment  it  will  be 
much  easier  to  raise  $277,000  than  $450,000. 
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Unless  these  figures  deceive,  an  excep¬ 
tionally  inefficient  gas  plant  would  be  per¬ 
missible  so  long  as  good  heating  service 
was  rendered.  The  following  comparison 
is  interesting : 

Annual  cost  of  steam  plant . $90,100 

Cost  of  gas  plant  without  fuel 
being  merely  the  overhead .  39,050 


$51,050 

The  difference  between  these  two  items  is 
$51,050,  being  what  is  left  to  buy  coal  for 
the  gas  plant  from  a  steam-plant  appro¬ 
priation.  This  would  buy  8,508  tons  at 
the  $6  price,  or  nearly  half  again  as  much 
coal  as  the  gas  plant  will  require. 


St.  Louis  Chapter  Discusses  Fans  and 
Their  Application. 

A  lecture  on  “Fans,  Blowers  and  Their 
Application,”  by  H.  E.  Sproull,  was  the 
feature  of  the  January  meeting  of  the  St. 
Louis  Chapter,  held  January  19  at  the 
City  Club.  The  lecture  was  illustrated  by 
lantern  slides  and  covered  the  develop¬ 
ment  of  fans  from  the  earliest  types. 
Among  the  early  applications  described 
were  those  in  which  individual  pipes  were 
used,  especially  in  hospital  ventilation. 

The  speaker  then  took  up  modern  ap¬ 
plications,  including  views  of  lead  smelt¬ 
ing  works  before  .and  after  the  application 
of  fans  to  reclaim  the  fumes  which  were 
despoiling  the  surrounding  land. 

Previous  to  the  main  address  of  the 
evening  President  William  C.  Sodemann 
announced  the  following  committees  for 
the  year : 

Membership:  V.  D.  Rossman,  chairman; 
W.  Keiser,  Thos.  J.  Hester. 

Entertainment :  R.  K.  Milward,  chair¬ 
man ;  .\.  L.  Haller,  L.  J.  DeNeille. 

Chapter  Relations:  E.  S.  Hallett,  chair¬ 
man  ;  E.  P.  Bradley,  W.  G.  Hooper. 

Publicity:  W.  Klein,  chairman :  Henry 
Hammer,  G.  H.  Nader. 

Program :  L.  Walter  Moon,  chairman ; 
H.  E.  Sproull,  A.  H.  Vogel. 

Legislation :  E.  R.  Langenberg,  chair¬ 
man  ;  G.  W.  Cooper,  A.  H.  Riley. 

Charles  K.  Foster,  vice-president  of  the 
.•\merican  Radiator  Company,  who  was 
present,  was  called  upon  and  he  responded 
by  emphasizing  the  growing  importance  of 
heating  and  ventilating  in  the  mechanical 
arts. 


Western  New  York  Chapter  Discusses 

Modern  Methods  of  Vapor  Heating. 

Charles  Haynes,  the  new  vice-presi¬ 
dent  and  sales  manager  of  the  Hoffman 
Specialty  Company,  was  the  princip  il 
speaker  at  the  February  meeting  of  the 
Western  New’  York  Chapter,  held  Feb¬ 
ruary  7  at  the  chapter’s  club  quarters  in 
the  Iroquois  Club.  His  subject  was 
“Modern  Methods  of  Vapor  Heating.” 
He  was  introduced  by  George  D.  Hoff¬ 
man,  president  of  the  company,  w’ho  told 
of  his  own  long  connection  with  the  de¬ 
velopment  of  vapor  heating. 

In  the  absence  of  President  Farrar  who 
was  in  Detroit  addressing  the  Capitol 
Club,  the  meeting  was  in  charge  of  Vice- 


President  George  H.  Drake,  with  70  mem¬ 
bers  and  guests  present. 

Hugo  Hutzel  gave  an  interesting  report 
of  the  annual  meeting  of  the  society  in 
New  York  and  also  discussed  the  plans 
that  have  been  adopted  to  promote  better 
chapter  relations.  O.  K.  Dyer,  chairman 
of  the  membership  committee,  reported  on 
a  membership  campaign  which  will  be 
launched  shortly. 

In  discussing  the  forthcoming  “Guide” 
of  the  American  Society  of  Heating  and 
V'entilating  Engineers,  it  w’as  urged  that 
each  member  acquaint  himself  with  this 
publication  and  give  it  his  full  support. 

Following  Mr.  Haynes’s  talk,  a  number 
of  the  members  and  guests  engaged  in  a 
discussion  of  the  subject.  Due  to  the 
lateness  of  the  hour,  a  paper  by  O.  K. 
Dyer  was  held  over  to  another  meeting. 


New  York  Chapter  Hears  Addresses 

on  Air  Recirculation  and  Ozone 

Further  light  on  the  subjects  of  air  re¬ 
circulation  and  ozone  for  ventilating  pur¬ 
poses  was  furnished  at  the  February  meet¬ 
ing  of  the  New  York  Chapter  which  was 
held  February  20  at  the  Building  Trades 
Club.  Norman  A.  Hollister,  an  engineer 
of  the  American  Blow’er  Company  dis¬ 
cussed  the  recirculation  ventilating  sys¬ 
tem  as  installed  in  the  Springfield  Y.  M. 
C.  A.  Training  School  and  which  came  in 
for  so  much  notice  at  the  time  of  the 
tests  that  w’ere  made  of  the  system  in 
1913. 

These  tests,  it  will  be  recalled,  were 
made-  by  Professor  George  C.  Whipple 
and  Melville  C.  Whipple  and  were  dis¬ 
cussed  in  The  Heating  and  Ventilating 
M.\gazine  for  September,  1913.  It  was 
pointed  out  at  the  time  that  the  installa¬ 
tion  afforded  an  opportunity  of  studying 
a  new  phase  of  the  problem  of  air  wash¬ 
ing,  namely  that  of  purifying  air  that  had 
passed  through  an  occupied  room.  The 
gymnasium  was  supplied  with  air  from  a 
ventilating  plant  provided  with  an  air 
washer  operated  at  such  a  rate  that  the 
air  in  the  room  was  changed  every  nine 
to  twelve  minutes.  The  plant  was  so  ar¬ 
ranged  that  air  could  be  taken  from  the 
outside  and  washed  or  the  exhaust  air 
from  the  room  could  be  returned  through 
the  washer  and  again  delivered  to  the 
gymnasium.  Comparison  was  thus  made 
between  the  use  of  outside  air  and  re¬ 
washed  air. 

It  was  noticed  that  when  the  exhaust  air 
left  the  gymnasium,  it  had  a  noticeably 
sour  and  musty  odor.  After  passing 
through  the  washer  this  was  almost  com¬ 
pletely  removed  and  the  returned  air  was 
fresh  and  sweet.  At  the  same  time  the 
“gymnasium  odor”  was  acquired  by  the 
washer  water  and  could  easily  be  detected 
in  the  sample  bottles.  The  washer  water 
was  also  found  to  contain  large  numbers 
of  bacteria  and  animal  matter  given  off 
from  the  skin  of  the  men  exercising  on 
the  floor.  Dust,  bacteria,  moulds,  nitrogen 
and  iron  were  removed  from  the  indoor 
air  by  the  washer  to  an  extent  averaging 
over  50%. 

The  results  indicated  that  under  the 
conditions  there  existing  the  exhaust  air 
could  be  washed  and  returned  to  the  gym¬ 


nasium  with  entire  safety  and  comfort  to 
the  occupants  of  the  room  and  with  no 
apparent  sacrifice  of  wholesome  proper¬ 
ties.  The  carbonic  acid  was  not  reduced 
by  the  air  washer.  The  conclusion  was 
reached  that  the  recirculated  air  after 
washing  was  cleaner  than  unwashed  out¬ 
door  air,  but  was  slightly  less  clean  than 
the  outdoor  air  after  washing. 

In  his  address  Mr.  Hollister  gave  the 
impressions  gained  by  a  recent  inspection 
of  the  plant  which,  he  stated,  is  still  be¬ 
ing  operated  along  the  same  lines  as  when 
first  installed,  that  is,  recirculating  the  air. 
Speaking  of  the  large  air  volumes  being 
handled,  he  said  that  this  was  counter¬ 
balanced  to  a  large  extent  by  the  fact 
that  the  occupants  were  vigorously  exer¬ 
cising.  In  response  to  a  question  as  to 
infiltration  of  outdoor  air  through  the 
window  cracks  and  .at  other  points,  he 
said  no  attempts  had  been  made  to  de¬ 
termine  this  infiltration,  but  there  must  be 
considerable,  otherwise  the  moisture  con¬ 
tent  of  the  recirculated  air  would  eventu¬ 
ally  reach  the  saturation  point. 

Recent  developments  in  the  ozone  situa¬ 
tion  were  presented  by  Henry  Hamilton, 
New  York  manager  of  the  Ozone  Pure 
Airifier  Company.  Mr.  Hamilton  dwelt 
on  the  renewed  interest  in  this  subject 
occasioned  by  the  St.  Louis  tests,  and, 
more  recently,  the  tests  conducted  in 
Chicago.  He  presented  some  interesting 
points  on  the  care  and  operation  of  ozone 
units.  In  the  ensuing  discussion  the  effect 
of  ozone  on  air  ducts  was  taken  up,  the 
point  being  made  that  ozone  causes  pitting 
of  galvanized-iron  ducts.  Mr.  Hamilton 
stated  that  this  may  have  been  so  with 
high  concentrations  of  ozone  but  with 
those  at  present  used  and  advocated,  there 
was  no  trouble  on  this  score. 

The  meeting  was  in  charge  of  a  com¬ 
mittee  headed  b\’  Arthur  Ritter. 


Relation  of  Labor  Cost  to  Total  Cost 
of  Six-Room  House. 

The  following  figures  have  been  com¬ 
piled  by  the  Division  of  Building  and 
Housing  of  the  Department  of  Commerce, 
to  show  ihe  percentage  which  the  amount 
paid  to  each  labor  group  bears  to  rhe 
total  labor  cost  of  a  si.'C-room  house; 


Total  Labor  Cost  100% 


Trade. 

Frame 

house. 

Brick 

house. 

Carpenters 

49.6 

32.2 

Bricklayers 

6.2 

21.5 

Hod  carriers 

2.2 

6.7 

Plasterers 

7.9 

8.8 

Plumbers 

8.7 

7.6 

Electricians 

2.6 

2.5 

Painters 

10.0 

6.3 

Common  laborers 

6.3 

9.9 

All  others 

6.5 

4.5 

Total 

100..0 

100.0 

These  averages  were  constructed  from 
reports  covering  a  large  number  of  six- 
room  brick  and  frame  houses  throughout 
the  country. 
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The  relation  of  the  amount  paid  to  the 
various  groups  to  the  total  labor  cost 
varies  according  to  the  types  of  construc- 


Aiinouncement  is  made  that  the  next 
annual  meeting  of  the  National  District 
Heating  Association  will  be  held  at  Cedar 
Point,  O.,  June  20-23,  1922,  with  head¬ 
quarters  at  the  Breakers  Hotel.  This  mat¬ 
ter  was  decided  at  the  mid-year  meeting 
of  the  association’s  executive  committee, 
which  also  discussed  the  program  for 
the  meeting. 

As  a  part  of  the  program  it  was  de¬ 
cided  to  ask  all  of  the  standing  committees 
to  prepare  reports  for  the  convention. 
These  will  cover  the  work  of  the  commit¬ 
tees  on  Public  Policy,  Station  Operating, 
Rates,  Heat  Utilization,  Meters  and  Ac¬ 
cessories,  Underground  Construction  and 
Heating  Research.  The  Rules  and  Regu¬ 
lations  Committee  was  instructed  to  com¬ 
pile  a  new  form-book,  bringing  it  up  to 
date.  The  Meter  Committee  was  instruct¬ 
ed  to  cover  the  maintenance  of  flow 
meters.  The  Underground  Construction 
Committee  was  instructed  to  cover  welded 
pipe  in  the  ground  and  to  report  on  in¬ 
surance  rates  on  pipe  welding,  using 
photographs  and  lantern  slides,  if  neces¬ 
sary,  in  their  report. 

Among  the  papers  arranged  for  is  one 
on  “Superheated  Steam  as  Applied  to 
Steam  Heating,”  to  be  prepared  by  R.  D. 
DeWolf,  of  Rochester,  a  former  presi¬ 
dent  of  the  association ;  and  one  on 
“Methods  and  Value  of  Plant  Intercon¬ 
nection  in  Heating  Work.”  In  addition, 
it  was  decided  to  have  a  “Round  Table” 
or  symposium  on  new  appliances  and  new 
methods  and  the  secretary  was  instructed 
to  invite  manufacturers  to  present  new 
appliances  and  the  central  station  men  to 
present  new  methods  at  one  of  the  regular 
sessions. 

A  proposal  to  raise  the  annual  dues  of 
members  whose  gross  income  exceeds 
$100,000  led  to  the  appointment  of  a  com¬ 
mittee  composed  of  D.  S.  Boyden,  F.  B. 
Orr  and  Secretary  D.  L.  Gaskill  to  make 
a  survey  of  the  member  companies  and 
also  to  draw  up  a  budget  of  the  associa¬ 
tion’s  annual  needs. 


Prize  Offered  for  Best  Central  Station 
Heating  Records. 

Through  the  offer  by  one  of  the  member 
companies  of  a  prize  of  $50.00  for  the  best 
records,  forms,  blanks,  etc.,  used  by  an 
operation  company,  the  National  District 
Heating  Association  has  inaugurated  a 
competition  with  a  view  of  developing  a 
better  general  form  for  the  use  of  the 
association. 

According  to  the  details  of  the  competi¬ 
tion,  as  announced  in  the  Bulletin  of  the 
N.  D.  H.  A.  for  January,  the  data  must 
include : 


tion  prevailing  in  the  various  localities; 
however,  these  averages  give  a  fair  view 
of  the  general  distribution  of  labor  costs. 


1.  Records  of  connected  radiation  and 
cubical  contents. 

2.  Records  of  meters,  their  settings  and 
readings. 

3.  Traps  and  regulators,  their  care  and 
inspection. 

4.  Coordination  of  records  with  com¬ 
pany’s  bookkeeping. 

5.  Record  of  service  and  connected  load. 

6.  Records  of  connected  load  to  street 
mains. 

The  awarding  of  the  prize  will  be  in 
the  hands  of  a  committee  consisting  of  J. 
L.  Hecht,  F.  B.  Orr  and  W.  J.  Kline,  and 
will  be  made  at  the  next  convention  of 
the  association. 

Such  forms,  or  records,  should  provide 
for  those  items  that  are  necessary  for 
the  guidance  of  the  operating  manager  in 
the  conduct  of  his  heating  system,  or 
for  the  engineer  who  is  called  upon  to 
make  valuations  for  rate  determinations 
or  other  purposes.  The  form  relating  to 
station  performance,  for  example,  might 
provide  for  keeping  record  of  coal  burned, 
its  cost,  evaporation  obtained,  relation 
of  charges  between  electric  credit  and 
steam  charges,  etc.  The  form  relating  to 
a  given  heating  installation  might  provide 
for  keeping  record  of  connected  radiation 
in  the  building,  condensation  per  square 
fool  of  connected  radiation,  cubical  con¬ 
tents  connected  to  each  main,  size  of  serv¬ 
ice  and  load  connected,  kind  of  system 
served,  rate  charged,  etc. . 


The  New  Central  Station  Heating 
Handbook. 

An  achievement  of  immense  importance 
to  the  central  station  heating  industry  is 
formally  brought  to  the  attention  of  the 
engineering  world  in  the  announcement 
that  the  first  edition  of  the  “Handbook  of 
the  National  District  Heating  Association” 
is  now  ready  for  delivery.  This  work 
represents  the  results  of  many  months’ 
effort  on  the  part  of  the  association’s 
Educational  Committee,  under  the  chair¬ 
manship  of  J.  H.  Walker,  of  Detroit,  now 
the  president  of  the  association.  While 
designed  especially  for  those  interested  in 
district  heating,  its  contents,  as  will  be 
seen,  make  it  of  hardly  less  interest  to  the 
heating  profession  generally. 

Starting  out  with  data  on  steam  genera¬ 
tion.  there  are  data  sheets  ready  or  in 
course  of  preparation  on  buildings  and 
fixtures,  fuel  and  ash-handling  apparatus, 
stokers,  furnaces  and  brickwork,  boilers, 
chimneys  and  breechings,  pumps  and  pip¬ 
ing,  heaters  and  purifiers,  and  instruments 
and  gauges.  These  are  followed  by  what 
will  eventually  amount  to  some  500  sheets 
on  steam  distribution,  with  special  refer¬ 
ence  to  piping,  conduits,  tunnels. 


Utilization  is  allotted  400  pages,  divided 
into  consumers’ .equipment,  consumption, 
and  economical  utilization.  Some  300 
pages  are  allotted  to  meters,  including 
condensation,  steam  and  water  types.  This 
matter  is  followed  by  data  sheets  on  water 
heating,  while  the  concluding  sheets  will 
be  devoted  to  consumers’  installations  and 
miscellaneous  data. 

Although  the  first  edition  of  the  Hand¬ 
book  contains  only  a  fraction  of  the  total 
number  of  data  sheets  necessary  to  cover 
the  various  subjects  mentioned,  the  entire 
scope  of  the  work  is  given  because  the 
association  takes  pains  to  state  that  pur¬ 
chasers  of  the  Handbook  will  be  entitled 
free  to  additional  data  sheets  as  issued 
until  the  entire  series  is  completed.  Those 
appearing  under  “Distribution/’  for  in¬ 
stance,  in  the  first  edition,  cover  .some  20 
topics,  while  those  coming  under  “Utiliza¬ 
tion”  embrace  some  eighteen  different 
subjects.  One  series  which  is  especially 
well  compiled  is  devoted  to  “Cost  of 
Heating  Buildings,”  by  George  W.  Martin. 
Other  sheets  show  the  amount  of  steam 
used  in  restaurants,  kitchens  and  laun¬ 
dries. 

The  Handbook  is  bound  in  a  six-ring 
black  leather  binder,  with  gilt  lettering. 
The  sheets  themselves  are  of  uniform  size, 
3J4  X  in.,  while  the  Handbook,  as 
made  up,  measures  4^  x  7  in.  Pp.  in 
first  edition,  192.  Price  $5.00.  Published 
at  Greenville,  O.,  or  may  be  had  through 
the  book  department  of  The  He.\T1N’G 
AND  Ventilating  Magazine. 

- • - 

Annual  Convention  of  Associated  Gen¬ 
eral  Contractors  of  America. 

A  definite  assurance  that  construction 
recovery  is  under  way  and  that  it  is  the 
first  phase  of  a  general  business  revival 
sums  up  the  results  of  the  construction 
conference  held  in  Cleveland,  January  17 
to  19  by  the  .Associated  General  Con¬ 
tractors  of  .America.  Evidence  of  this 
fact,  both  statistical  and  informal,  abound¬ 
ed  in  the  discussion  of  the  delegates  and 
in  the  papers  presented  as  a  part  of  the 
program. 

Col.  Leonard  P.  Ayres,  who  was  chief 
statistical  officer  of  the  A.  E.  F.  and  who 
is  now  vice  president  of  the  Cleveland 
Trust  Co.,  expressed  the  belief  that  prices 
will  continue  to  fall,  intermittently,  for  ten 
or  twenty  years  more,  but  conveyed  assur¬ 
ance  that  the  construction  industry  will  be 
immune  to  many  of  the  embarrassments 
of  the  coming  period,  because  it  supplies 
a  market  in  which  there  is  a  latent  demand 
equal  to  2^4  years  normal  production  of 
building. 

“In  other  words,”  said  Col.  Ayres,  “con¬ 
struction  can  go  along  for  nine  years  at 
25  percent  above  normal  and  only  fill  the 
normal  demand  by  the  end  of  that  time. 

Col.  Ayres  said  that  building  finance 
problems  had  commenced  to  adjust  them¬ 
selves,  through  greater  abundance  of 
money.  “The  acrimonious  discussions  be¬ 
tween  yourselves  as  contractors  and  our¬ 
selves  as  bankers  are  about  over,”  he  re¬ 
marked.  “Within  six  months  so  much 
money  will  be  for  borrowers  that  owners 
will  be  able  to  arrange  building  loans  on 
nre-war  terms.” 
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Charts  shown  by  Col.  Ayres  indicated  a 
sub-normal  volume  of  building  for  every 
year  since  1912.  Even  the  apparent  large 
building  figures  for  1919  and  1920  were 
only  apparent,  he  declared.  The  cost  was 
large  but  the  building  was  far  behind  even 
the  current  needs  of  the  time.  The  only 
time  in  the  last  nine  years  when  the  vol¬ 
ume  has  gone  above  average  require¬ 
ments  was  for  the  last  few  weeks  of 
OctoI)er,  1921.  This  was  chiefly  residence 
building,  but  it  shows  in  Col.  Ayres  opin¬ 
ion  that  the  tide  is  rising  rapidly.  He 
declared  that  building  prosperity  is  always 
the  first  phase  of  general  revivals  and 
that  it  disseminates  prosperity  more  wide¬ 
ly  than  any  other  type  of  activity. 

J.  Park  Channing  of  Boston,  who  suc¬ 
ceeded  Herbert  Hoover  as  chairman  of 
the  Federated  Engineering  Organizations, 
gave  the  major  paper  of  the  conference 
on  the  subject  of  waste  elimination  and 
said  that  25%  of  the  responsibility  for 
waste  rests  on  labor,  50%  on  manage¬ 
ment  and  the  remaining  25%  on  outside 
relationships.  In  respect  to  industrial  ac¬ 
cidents,  however,  he  asserted  that  85%  of 
the  responsibility  rests  on  the  individual 
workman. 

F.  I,.  Cranford  of  New  York,  former 
government  director  of  the  Muscle  Shoals 
nitrate  plant,  discussed  a  20.000  mile  trip 
taken  by  officers  of  the  association  in  the 
interest  of  construction  revival.  He  ex¬ 
pressed  the  opinion  that  labor  has  reached 
pre-war  efficiency  and  that  the  chief  re¬ 
tarding  factor  is  the  general  belief  that 
material  is  too  high,  “particularly  ma¬ 
terials  controlled  by  national  associations 
that  meet  behind  closed  doors.” 

Cost-plus  contracts,  fee  contracts  and 
efforts  made  in  some  projects  to  eliminate 


third  party,  the  public.  The  public  has 
come  back  into  its  power. 

“But,  until  we  come  to  where  the  pub¬ 
lic’s  confidence  is  restored,  construction 
is  not  going  to  revive.’’ 

The  obligation  rests  with  the  leaders  in 
the  construction  industry  to  clean  house, 
Mr.  Twigg  emphasized.  They  must,  he 
said,  see  that  the  customs  of  the  trade 
which  hold  up  costs  and  neutralize  the 
effects  of  competition,  be  done  away 
with.  They  must  also,  he  said,  take  the 
initiative  in  promoting  more  cordial  and 
economical  relations  with  their  workmen. 

“You  must  not  take  advantage  of  the 
fact  that  now  you  have  the  whip  hand.” 
Mr.  Trigg  asserted.  “By  taking  the  broad 
view  of  things  right  now,  you  will  bring 
about  a  condition  of  peace  in  industry 
where  both  you  and  your  employes  will 
share  in  ungrudged  prosperity.” 


Distribution  of  Building  Costs. 

The  proportion  of  each  item  that  goes 
to  make  up  the  cost  of  an  industrial  build¬ 
ing  is  shown  graphically  in  the  accom¬ 
panying  chart,  drawn  by  Monks  &  John- 
•son,  architects  and  engineers. 

Five  of  these  items — namely,  engi¬ 
neer’s  fee,  contractor’s  overhead,  con¬ 
tractor’s  profit,  insurance,  and  plant 
rental — fluctuate  but  slowly,  and  that  only 
as  the  cost  of  commodities  in  general 
rises  or  falls,  or  as  they  are  directly 
affected  by  the  remaining  three  items  of 
the  chart. 

Labor — Wages  of  artisans  employed  in 
the  building  trades  gradually  rose  from 


December,  1913,  to  a  peak  in  May,  1920. 
and  from  that  peak  they  have  descended 
not  more  than  15%.  But  the  efficiency 
of  labor,  which  had  fallen  as  wages  rose, 
has  returned  to  that  which  obtained  in 
1914.  This  is  due  primarily  to  the  scarcity 
of  work.  As  a  result  of  this  increased 
efficiency  the  cost  of  labor  on  buildings 
has  probably  fallen  50%  from  the  peak 
of  the  war  period.  Further  reductions 
in  wages  will  eventually  be  made,  but 
this  change  can  only  be  gradual. 

Material — The  price  of  materials  de¬ 
pends  upon  the  cost  of  production  and 
demand.  The  demand  for  building  ma¬ 
terials  has  been  so  small  during  the  last 
twelve  months  that  it  is  probably  true  that, 
in  order  to  stimulate  the  market,  ma¬ 
terials  have  sold  at  a  price  leaving  the 
manufacturer  and  dealer  no  profit,  and 
in  some  instances  have  probably  been  sold 
below  what  it  cost  to  produce  them.  The 
price  quoted  in  the  open  market  for 
building  materials  would  not  indicate  that 
these  sacrifices  had  been  made,  but  con¬ 
tractors  have  recently  been  able  to  buy 
at  prices  far  below'  market  quotations. 
The  cost  of  production  is  therefore  not  an 
important  factor  at  this  moment  and  in 
any  event  is  likely  to  change  but  slowly. 
From  this  analysis  of  the  market  it  would 
seem  that  no  substantial  drop  in  prices 
will  occur  during  the  new  year,  but  that 
the  seasonal  demand  likely  to  occur  in 
the  spring  will  undoubtedly  cause  a  stif¬ 
fening  of  prices. 

Freight — There  is  some  talk  of  a  re¬ 
duction  in  freight  rates,  but  a  cut  of 
20%  in  this  item  would  result  in  a  de¬ 
crease  of  less  than  2%  in  the  cost  of  build¬ 
ing.  It  is  true  that  a  reduction  in  freight 


the  general  contractor  w'ere  discussed.  D. 
A.  Garber  of  New  York  voiced  the  belief 
that  few  architects  and  engineers  can 
(jualify  to  direct  a  building  project  in  the 
place  of  the  general  contractor.  Godfrey 
Edwards  of  IvOS  .Angeles  decried  aiiything 
but  lump  sum  contracts,  believing  that 
when  a  builder  takes  a  job  on  a  cost 
plus  or  a  fee  basis,  he  is  paving  the  way 
for  his  own  elimination. 

The  conference  acted  favorably  on  the 
Kenyon  bill,  to  create  a  reserve  fund  that 
wdl  stimulate  construction  in  depressed 
periods. 

Otto  T.  Mallery  from  the  Department 
of  Commerce,  urged  that  10%  of  all 
public  construction  funds  be  set  aside  in 
such  a  reserve,  each  normal  appropriation 
for  that  year. 

Other  speakers  at  the  convention  were 
Ernest  T.  Trigg,  of  Philadelphia.  Presi¬ 
dent  of  the  National  Federation  of  Con¬ 
struction  Industries,  whose  subject  was 
“Cofiperation  in  Construction.”  and  Col. 
Evan  Shelbj',  New  A’ork  .Attorney,  who 
was  formerly  legal  advisor  to  the  con¬ 
struction  division  of  the  army,  who  spoke 
on  “Organization  in  Construction.” 

“The  opportunity  before  the  construc¬ 
tion  industry  is  very  great.”  Mr.  Trigg 
said,  “if  and  when  the  public’s  confidence 
is  secured. 

“We  have  passed  the  stage  when  the 
employers  and  the  employees  can  get  to¬ 
gether  with  themselves  and  with  each 
other  and  determine  the  affairs  of  the 
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rates  will  also  affect  the  cost  of  materials 
and  indirectly  thus  reduce  building  cost, 
but  it  would  be  some  time  before  such 
indirect  benefit  would  be  felt  by  the 
builder. 

From  the  foregoing,  Monks  &  John¬ 
son  .  onclude  that  the  cost  of  building  now 
is  as  low  as,  or  lower  than,  it  will  be  at 
any  lime  this  year. 


Practical  Measures  Recommended  to 
Keep  the  Sheet-Metal  Work  as 
Part  of  the  Heating  Contract. 

In  analyzing  the  causes  of  the  tendency 
to  separate  the  sheet  metal  work  from 
heating  contracts,  Walter  L.  Fleisher,  of 
New  York,  president  of  W.  L.  Fleisher 
&  Co.,  suggests  in  the  Official  Bulletin  of 
the  Heating  and  Piping  Contractors’  Na¬ 
tional  .Association  for  February  that : 

"My  idea  of  the  proper  way  to  pre¬ 
serve  the  business  and  profits  of  the 
sheet-metal  end  of  the  heating  business 
for  the  heating  contractors  is  for  groups 
of  men  not  having  sheet-metal  shops  to 
establish  a  certain  number  of  shops  be¬ 
longing  to  the  individual  members,  who 
can  own  stock  in  these  shops  in  varying 
amounts,  the  profits  from  which  shops 
would  accrue  to  the  men  putting  in  their 
money,  each  shop  to  serve  enough  shops 
to  make  it  profitable  to  equip  them  with 
modern  machinery  and  to  employ  adequate 
superintendence  and  men. 

"In  other  words,  say  that  in  connection 
with  heating  work  in  Brooklyn  a  m^lion 
dollars’  worth  of  sheet-iron  work  was 
sublet  to  sheet-metal  shops  a  year.  The 
probabilities  are  that  this  sheet-metal  work 
is  let  to  three  or  four  sheet-metal  shops. 
Why  should  not  Brooklyn  groups  of  steam 
contractors  either  buy  up  the  shops  with 
which  they  deal  and  run  them  as  co¬ 
operative  sheet-iron  shops  or  establish  a 
s’milar  number  of  shops  of  their  own. 

■‘For  instance  say  out  of  thirty  men, 
six  men  would  own  one  and  twelve  men 
own  ano  her,  etc.,  as  the  volume  of  the'r 
work  required  sheet-metal.  These  shops 
could  be  run  by  independent  superituend- 
ents;  the  heating  contractor  would  not 
l  ave  to  put  a  margin  of  profit  on  his 
sheet-metal  work,  as  he  would  obtain  a 
profit  from  the  profits  of  the  sheet-metal 
shop.  In  other  words,  if  the  work  that 
one  particular  man  could  give  to  the  shop 
would  only  require  a  fifth  of  the  output 
of  the  shop  his  overhead  in  connection 
with  that  shop  would  only  be  one-fif‘h  of 
the  total.  Of  course,  th's  shop  could  take 
independent  work  when  there  was  no 
heating  work  and  would  be  in  the  same 
pos't  on  as  an  independent  shop. 

“To  the  objections  that  might  arise  that 
this  would  tend  to  eliminate  competition, 
I  feel  that  the  answ'er  is  obvious ;  that  the 
sheet -metal  is  only  an  adjunct  of  the  heat¬ 
ing  business;  that  it  is  only  a  small  por¬ 
tion  of  the  heating  business  and  that  the 
sheet-metal  work,  except  in  rare  occasions, 
would  not  swing  the  job;  that  in  nine 
out  of  ten  cases,  the  heating  contractor 
figuring  on  a  heating  job  having  a  large 
amount  of  sheet-iron  gets  a  price  from 
all  of  the  independent  bidders  and  that 
each  heating  contractor  in  figuring  on  a 
job  uses  "the  ,«ame  sheet-metal  figures; 


i.  e.,  the  lowest  of  the  independent  shops. 

“I  do  not  believe  that  refusing  to  figure 
on  heating  work  in  which  sheet-metal  is 
let  separately  either  is  a  fair  or  an  eco¬ 
nomically  sound  proposition.  There  are 
always  many  people  who  would  figure  on 
the  heating  work  without  the  sheet-metal, 
which  fact  would  inevitably  upset  such  a 
plan  of  procedure.  There  is  only  one 
way  of  selling  anything  consistently  and 
that  is  to  offer  greater  value  for  the  same 
amount  of  money  or  the  same  value  for 
less  money.  Consequently,  we  must  be  in 
a  position  to  combat  dollar  for  dollar 
the  independent  sheet-metal  shop  or  we 
must  bring  a  greater  knowledge  of  our 
work  than  the  independent  sheet-metal 
shop  can.  In  many  cases,  where  we  are 
objecting  to  the  sheet-metal  work  being  let 
separately  from  the  heating  contract,  the 
sheet-metal  is  designed  by  consulting  en¬ 
gineers  with  a  thorough  knowledge  of  the 
work  that  they  design,  and  it  is  doubt¬ 
ful  whether  in  such  cases  we  can  or  will 
ever  be  able  to  bring  a  greater  knowl¬ 
edge  than  they  have  to  our  work. 

“We  are,  therefore,  in  the  position  of 
having  to  sell  at  the  same  or  less  price 
than  the  independent  shops  and  to  do 
that  we  must  establish  our  own  shops  to 
take  care  of  our  w'ork.  If  we  did  that, 
we  could  get  a  better  price  for  the  sheet- 
metal  than  the  independent  shops,  be¬ 
cause  other  things  being  nearly  equal, 
it  is  my  opinion  that  the  owner  or  con¬ 
tractor  or  architect  would  infinitely  rather 
have  the  heating  and  sheet- metal  work 
let  under  one  contract  as  long  as  he  d  d 
not  feel  that  he  was  paying  two  profi.s. 


Owner  Not  Qualified  to  Testify  as  to 
What  is  Necessary  to  Remedy 
Defects  in  Heating  Plant. 

The  Texas  Court  of  Civil  Appeals 
holds,  Munn  v.  Br’llhart,  230  S.  W.  862, 
that  when  a  heating  system  installed  for 
the  owner  of  a  house  did  not  comply  with 
the  warranty  given  by  the  contractor, 
the  owner  was  entitled  to  recover  the 
reasonable  cost  of  remedy'ng  the  de¬ 
fects  so  as  to  make  the  system  fulfill  the 
contract,  in  the  absence  of  evidence  to 
show  that  the  plant  could  not  be  used 
to  advantage  after  the  correction  of  de¬ 
fects.  But  if  the  owner  makes  expend¬ 
itures  to  rtmedy  the  defects,  he  must, 
before  he  dan  re-'over  the  amounts  paid, 
show  that  there  was  a  necessity  for  in¬ 
curring  the  expense  and  that  the  amounls 
paid  were  reasonable. 

In  the  present  case  the  plaintiff  owner, 
who  sued  the  heating  contractors  and 
the’r  surety  on  the  warranty  of  a  water 
heating  system,  testified  that,  after  failure 
to  get  the  defendants  to  do  anything  un¬ 
der  the  contract,  he  talked  to  several 
contractors,  and  had  a  master  plumber 
go  over  the  system  and  make  recom¬ 
mendations  of  what  was  required;  that 
he  then  got  bids  for  the  completion  of 
the  work  and  let  a  contract  therefor; 
that  the  reasonable  cost  of  work  that  was 
necessary  to  be  done  and  that  was  done 
to  make  the  job  according  to  contract, 
was  $690.  The  plaintiff  testified  that  he 
was  not  himself  qualified  to  say  what 
was  necessary  to  be  done  to  remedy  the 


defects,  but  was  qualified  to  testify  as 
to  the  reasonable  cost  of  the  work  that 
was  actually  done.  It  was  held  that, 
since  the  plaintiff  was  entitled  only  to 
recover  the  reasonable  cost  of  what  was 
necessary  to  remedy  the  defect,  and  it 
was  shown  that  ‘he  was  not  qualified  to 
give  his  opinion  upon  what  was  necessary 
to  make  the  heating  plant  do  the  work, 
the  admission  of  his  testimony  that  it 
was  necessary  to  expend  the  ^90  upon 
the  plant  in  order  to  make  it  come  up  to 
the  warranty,  was  error.  Judgment  for 
the  plaintiff  was  therefore  reversed  and 
the  cause  remanded. 


Limitations  of  the  Activities  of  Trade 
Associations. 

Information  lawfully  secured  regarding 
trade  and  economic  conditions  made  pub¬ 
lic  for  the  information  of  everyone  can 
not  be  harmful.  Information  secured 
solely  for  the  benefit  of  members  and  of 
a  character  that  puts  the  membership,  by 
reason  of  the  information,  in  a  position  of 
advantage  as  compared  with  the  public 
without  such  information  can  not  be  sanc¬ 
tioned  by  sound  public  policy.  The  act 
of  securing  the  information  and  the  use 
of  it  by  the  members  of  a  particular 
organization  may  be  perfectly  lawful  in 
itself,  but  it  is  my  belief  that  good  morals 
and  a  sense  of  fair  dealing  require  the 
giving  of  the  information  secured  in  this 
collective  manner  to  the  public  generally, 
to  the  end  that  all  persons  engaged  in 
commercial  transactions  involving  the  in¬ 
formation  in  question  will  be  on  an  even 
footing.— Secret.vry  of  Co.m .merge  Her¬ 
bert  Hcover,  in  a  letter  to  the  Department 
of  Justice  on  the  activities  of  trade  asso¬ 
ciations. 


Cost-Plus  Contract  Form  Being  Drawn 
Up  by  Associated  General  Contractors. 

Team-work  betwee  i  contractors,  archi¬ 
tects.  engineers  and  owners  is  the  object 
of  the  first  draft  of  a  new  cost-plus  con¬ 
tract  which  has  been  made  by  the  Re¬ 
search  Division  of  the  .Associated  General 
Contractors  under  the  dirc'tion  of  the 
Committee  on  Contracts.  Th’s  type  of 
contract  is  not  advocated  by  the  associa¬ 
tion  to  the  exclusion  of  lump-sum  agree¬ 
ments  ;  but.  for  the  benefit  of  contractors 
and  owners  who  do  not  desire  to  operate 
under  the  latter  type,  a  new  form  of  cost- 
plus-a-fee  agrement  has  been  drawn  up. 
.A  form  of  lump-sum  contract  is  in  prep¬ 
aration  and  will  be  issued  shortly. 


New  Officers  of  American  Engineering 
Standards  Committee. 

At  the  adjourned  annual  meeting  of 
the  American  Engineering  Standards 
Committee,  held  in  New  York,  February 
9,  Albert  W.  Whitney,  a  representative  of 
the  National  Safety  Council,  was  elected 
chairman.  The  representative  of  the 
American  Society  of  Mechanical  Engi¬ 
neers  on  the  executive  committee  is  Eu¬ 
gene  C.  Peck.  The  gas  group  is  repre¬ 
sented  by  A.  Cressay  Morrison  and  the 
Department  of  the  Interior  bv  O.  P. 
Hood. 
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DEVELOPMENT  OF  NEW  DOUBLE-CURVED 
MULTIBLADE  FAN 

BY  A.  A.  CRIQUI, 

Buf?alo  Forge  Company. 


As  is  well-known  in  the  use  of  me¬ 
chanical  ventilating  units,  the  arrange¬ 
ment  of  fans  belted  to  electric  mo¬ 
tors  permits  of  the  use  of  stand¬ 
ard  motors  at  higher  speeds  than  that 
of  the  fan,  which  make  the  first  cost  of 
the  unit  attractive.  There  are  several  ob¬ 
jections,  however,  to  this  arrangement, 
such  as  the  annoyance  of  belt  troubles,  but 
the  most  objectionable  feature  is  the  great 
amount  of  floor  space  required. 

For  this  reason  direct-connected  units 
have  been  given  preference  of  late  years. 


FIG  1.  DOl’BlJvCURV’KD  WHFKb  OF 
.Ml’I/nHI..\UK  F.\N. 


altliough  tlie  first  cost  is  considerably 
above  that  of  the  belted  units,  principally 
on  account  of  the  large- framed  low-speed 
motors  which  arc  necessary  to  suit  the 
low  speeds  of  the  present  forward-curved 
multiblade  fans. 

A  new  type  of  multiblade  fan  has  been 
brought  out  by  the  Buffalo  Forge  Co., 
Buffalo.  N.  Y..  which  operates  at  a  higher 
Sliced  for  a  given  pressure  than  the  old 
standard  forward-curved  blade  type  of 
multiblade  fan  and  thus  makes  it  possible 
to  use  smaller-framed  motors  on  direct- 
connected  units.  This  considerably  re¬ 
duces  the  first  cost  and  at  the  same  time 
reduces  the  space  required. 

In  addition  this  new  type  of  fan  has 
two  important  advantages  which  may  be 
illustrated  by  comparing  the  pressure  and 
power  characteristics  of  this  and  two 
other  types  of  fans  in  common  use. 

RISE  OE  THE  MULTIBL.^DE  FAX. 

Some  years  ago  the  multiblade  type  of 
fan.  with  forward-curved  blades,  prac¬ 
tically  displaced  the  older  radial-blade 
type.  This  multiblade  fan  had  the  ad¬ 
vantage  of  a  far  greater  range  of  capac¬ 
ity  for  a  given  size  and  required  less 
power  to  operate  than  the  radial-blade 
type. 

However,  two  exceedingly  good  features 
of  the  old  radial  blade  fan  were  lost  in 
the  adoption  of  the  forward-curved  multi¬ 


blade  fan;  namely,  the  continually  rising 
pressure  curve  from  free  delivery  to  no 
delivery  and  the  practically  uniformly  in¬ 
creasing  power  curve  from  no  delivery  to 
free  delivery. 

Fig.  2  illustrates  the  pressure  curves  of 
three  types  of  fans,  the  old  radial  blade, 
the  forward-curved  multiblade,  and  the 
new  double-curved  multiblade  type.  In 
the  case  of  the  old  radial-blade  fan,  the 
pressure  has  a  continual  rise  from  free 
delivery  to  no  delivery  within  a  compara¬ 
tively  limited  capacity  range.  The  for¬ 
ward-curved  multiblade  type  rises  in  pres¬ 
sure  from  free  delivery  to  a  certain  point 
and  then  drops  slightly  in  pressure  as  no 
delivery  is  approached.  The  capacity 
range  is  far  greater  than  that  of  the 
radial-blade  type. 

The  new  double-curved  blade  fan  rises 
in  pressure  from  free  delivery  to  no  de¬ 
livery  similar  to  the  radial  type  but,  ac¬ 
cording  to  test  results,  has  a  much  greater 
capacity  range. 

EFFICIENCIES  OF  THE  THREE  TYPES. 

Fig.  3  shows  the  comparative  efficiency, 
as  found  from  tests,  of  the  three  types  of 
fans.  The  efficiencies  of  the  forward- 
curved  and  double-curved  types  are  far 
greater  than  that  of  the  old  radial-blade 
type.  It  is  seen  that  according  to  these 
tests,  the  efficiency  of  the  double-curved 
blade  type  of  fan  is  better  than  that  of 
the  forward-curved  type  throughout  the 
middle  range  of  capacities.  These  capaci¬ 
ties  are  those  of  moderate  outlet  velocity 
and  suitable  for  the  quiet  operation  re¬ 
quired  in  public  building  work.  The  ef¬ 
ficiency  of  the  forward-curved  type  of 
fan  is  shown  to  be  slightly  better  at  the 
higher  capacity  ranges,  such  as  would  be 
satisfactory  for  factory  units  where  quiet¬ 
ness  of  operation  is  not  essential. 

Fig.  4  shows  the  power  curves,  as  de¬ 
veloped  from  tests,  of  the  same  three 
types  of  fans.  The  old-radial-blade  type 


has  a  straight-line  power  curve  rising 
gradually  from  no  delivery  to  free  de¬ 
livery.  The  forward-curved  multiblade 
type  increases  gradually  in  power  from  no 
delivery  to  a  certain  point  and  then  rises 
sharply  with  any  greater  increase  in  ca¬ 
pacity.  The  new  double-curved  blade 
type  starts  out  with  a  gradually  increas¬ 
ing  power  to  a  certain  point  and  then,  in¬ 
stead  of  rising  abruptly,  it  actually  drops 
in  its  rate  of  increase  as  free  delivery  is 
approached. 

A  FREQUENT  CAUSE  OF  TROUBLE  IN  FAN- 
SYSTEMS. 

When  a  forward-curved  blade  type  of 
fan  is  operated  at  more  than  its  proper 
rating,  the  combination  of  a  pressure  curve 
that  droops  and  a  power  curve  that  rises 
abruptly  is  often  the  cause  of  trouble  in 
fan  systems.  At  such  times,  the  flat  or 
drooping  portion  of  the  pressure  curves 
makes  the  fan  very  sensitive  to  resistance 
variation.  Consequently  when  the  actual 
resistance  in  an  installation  exceeds  that 
which  was  specified  or  estimated,  the  ca¬ 
pacity  drops  back  and  instead  of  meeting 
this  condition  with  an  increase  of  pres¬ 
sure,  as  the  radial  blade  or  double-curved 
blade  fan  does,  the  forward-curved  blade 
type  drops  in  pressure  and  sends  the  ca¬ 
pacity  far  below  the  desired  amount  before 
it  reaches  a  point  at  which  the  fan  pres¬ 
sure  balances  the  resistance.  On  the 
other  hand,  when  a  lower  resistance  is  en¬ 
countered  than  that  specified,  the  forward- 
curved  blade  type  of  fan  will  operate  at 
a  greater  capacity  than  desired  and,  on  ac¬ 
count  of  its  sharply  rising  power  char¬ 
acteristic,  will  require  more  power  than 
estimated. 

In  the  case  of  the  double-curved  blade 
fan,  tests  indicate  that  when  resistance  is 
encountered  which  is  greater  than  cal¬ 
culated,  this  new  fan  will,  like  the  old 
radial-blade  type,  by  reason  of  the  con¬ 
stantly  rising  pressure,  meet  the  danand 
for  greater  pressure  at  a  capacity  which 
is  relatively  much  nearer  to  the  desired 
capacity.  Again,  if  the  resistance  is  less 
than  anticipated,  the  capacity  has  been 
found  to  increase  with  but  a  slight  in¬ 
crease  in  power.  This  fan,  in  other  words, 
is  self-adjusting  to  variations  from  the 
estimated  resistance. 
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EKKFXT  OF  HOUSING  DESIGN. 

There  arc  many  designs  of  forward- 
curved  blade  fans  and  while  all  have  the 
san.<‘  general  pressure  and  power  char¬ 
acteristics.  the  drooping  or  flat  portion  of 
the  pressure  curve  of  each  will  vary  with 
the  housing  design,  and  when  a  large 
hou>iiig  is  used,  which  will  produce  a 
greater  conversion  of  velocity  pressure 
into  >tatic  and  consequently  result  in  a 
fan  oi  higher  static  efficiency,  the  droop 
in  the  pressure  curve  will  be  more  pro¬ 
nounced. 

In  short,  it  is  shown  by  tests  that  the 
doulilc-curvcd  blade  fan  combines  high- 
capaeity  and  high-efficiency  features  of 
the  forward-curved  blade  fan  with  the 
self-adjusting  pressure  characteristics  and 
slowly-increasing  power  feature  of  the 
old  radial-b'ade  fan. 

SPEED  VARIATION  EFFECTED  BY*  CHANGING 
CURVATURE  OF  BLADE. 


This  new  fan  has  blades  which  are 
curved  forward  at  the  heel  to  meet  the  in¬ 
coming  air  at  the  proper  angle  and  curved 
backward  at  the  tip  or  periphery  of  the 
wheel  to  discharge  the  air  at  low  velocity. 
Several  designs  have  been  developed,  op¬ 
erating  at  different  speeds  for  the  same 
pressure.  These  different  designs  have 
speeds  especially  suited  to  different  classes 
of  work,  the  variation  in  speed  being  ac¬ 
complished  by  changing  the  angle  or  cur¬ 
vature  of  the  blade. 

The  speed  of  the  double-curved  type  of 
blade  is  necessarily  higher  than  that  of 
the  forward-curved  blade  on  account  of 
the  difference  in  the  blade  design,  but 
while  the  tip  speed  of  the  wheel  is  higher 
it  will  be  seen,  according  to  the  tests,  that, 
for  the  same  static  pressure,  the  actual  air 
velocity  leaving  the  tip  of  the  wheel  is 
not  so  high  as  that  of  the  forward  curved 
blade  fan. 

CHARACTERISTICS  OF  THE  TWO  TYPES,  DUE 
TO  VELOCITIES. 

I'igs.  5  and  6  show  the  parallelograms 
of  velocities  of  the  forward  and  double- 
curved  types  of  fans.  Let  us  assume  the 


same  peripheral  velocities  P  and  P'  and 
assume  the  same  radial  velocity  through 
the  wheels  R  and  R'.  The  resultant  ve¬ 
locity,  V,  of  the  air  leaving  the  tip  of  the 
forward-curved  blade  wdll  be  far  greater 
than  the  resultant  velocity  V'  of  the  air 
leaving  the  tip  of  the  double-curved  blade 
wheel. 

Assuming  also  that  the  depth  of  blade 
is  the  same  in  each  of  the  two  designs, 
the  static  pressure  developed  within  the 
wheels  themselves,  due  to  centrifugal 
force,  will  be  the  same.  The  conversion  in 
the  fan  housing  of  the  velocity  pressure  of 
the  air  leaving  the  wheel  into  static  pres¬ 
sure  will  be  greater  in  the  case  of  the  for¬ 
ward-curved  blade  fan  because  the  veloc¬ 
ity  of  the  air  leaving  the  wheel  is  greater, 
consequently  the  total  static  pressure  pro¬ 
duced  by  a  fan  of  the  forward-curved 
blade  type  will  necessarily  be  greater  than 
that  of  the  double-curved  blade  type  when 
operating  at  the  same  tip  speed.  Con¬ 
versely  for  a  given  static  pressure,  the  tip 
speed  of  a  fan  of  the  double-curved  blade 
type  will  be  greater  than  tliat  of  the  for¬ 
ward-curved  blade  type,  although  the  ac¬ 
tual  air  velocity  leaving  the  wheel  will  not 
be  as  great. 


As  an  illustration  of  this,  let  us  assume 
that  the  forward  curved  blade  type  of 
fan  in  Fig.  5  is  operating  at  a  tip  speed 
of  2832  ft.  per  minute  and  producing  a 
total  static  pressure  of  1  in.  If  the  depth 
of  blade  is  such  that  at  this  tip  speed  the 
static  pressure  developed  within  the  blade 
itself,  due  to  centrifugal  force,  is  0.5  in., 
then  the  static  pressure  converted  by  the 
housing  from  the  velocity  pressure  of  the 
air  leaving  the  tip  of  the  wheel  will  be 
0.5  in. 

Let  us  likewise  assume  that  the  blade  of 
the  double-curved  type  shown  in  Fig.  6, 
is  operating  at  2832  ft.  per  minute  tip 
speed,  the  blade  having  the  same  depth 
and  outer  diameter  as  the  blade  in  Fig. 
5.  Then  the  static  pressure  produced 
within  the  blade  itself  will  be  0.5  in.  or 
the  same  with  the  blade  in  Fig.  5.  As¬ 
sume  also  that  the  backward  curvature  of 
the  tip  of  the  blade  is  such  that  the  veloc¬ 
ity  of  the  air  leaving  the  blade  is  but  six- 
tenths  that  of  the  blade  in  Fig.  3,  then  the 
static  pressure  converted  from  velocitj'^ 
pressure  will  be  36%  of  that  converted  by 
the  blade  in  Fig.  5  and  the  total  static 
produced  by  this  fan  at  2832  ft.  per  minute 
tip  speed  will  be  0.5  -f-  (0.36  X  0.5)  = 
0.68  in.  Therefore  to  produce  1  in.  static 
the  blade  in  Fig.  6  will  have  to  operate 
at  a  greater  tip  speed  than  2832  ft.  per 
minute. 

.\t  any  tip  speed  in  excess  of  2832  ft. 
per  minute  the  static  pressure  produced  by 
centrifugal  force,  being  more  than  0.5  in. 
the  remaining  static  pressure  converted 
from  the  velocity  head  of  the  air  leaving 
the  blades  must  be  more  than  0.18  in.  but 
less  than  0'.5  in. 

In  the  case  assumed  these  two  com¬ 
ponents  of  the  total  static  pressure  would 
be  0.735  in.  and  0.265  in.  and  the  tip  speed 
3435  ft.  per  minute. 

It  is,  therefore,  evident  that,  under  the 
conditions  stated,  although  the  tip  speed 
of  the  blade  is  greater,  the  actual  air 
velocity  leaving  the  tip  of  the  wheel  is 
less  in  the  case  of  the  double-curved  type 
of  blade.  Also  the  form  of  the  blade  is 
such  that  it  gradually  raises  the  air  to  the 
maximum  velocity  which  it  attains  in  leav¬ 
ing  the  tip  of  the  wheel,  the  blade  bend¬ 
ing  backward  to  discharge  the  air  gently, 


FIG.  3.  comparative:  e:fficiencies  of  three  types  of  fans  as 

SHOWN  BY  TESTS. 
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while  the  forward-curved  blade  abruptly 
precipitates  the  air  forward  from  its  tip 
at  a  higher  velocity.  As  a  matter  of  fact, 
the  double-curved  blade  is  actually  deeper 
than  the  forward  blade  for  the  same  wheel 
diameter  and  this  fact  further  reduces  the 
velocity  of  the  air'  leaving  the  blade  for 
any  given  pressure. 

-NOISES  Dfi;  TO  HIGHER  VELOCITIES. 

'I'he  iKtint  may  be  raised  that  by  reason 
of  the  higher  speed  of  the  wheel,  the  heel 


or  cutting  edge  of  the  blade  causes  noise 
by  cutting  the  air  at  a  higher  velocity. 
This  was  found  not  to  be  the  case  as  the 
double-curved  blade  designs  have  a  greater 
radial  depth  for  a  given  diameter  of  wheel 
than  the  forward-curved  types  and.  al¬ 
though  the  til)"  speed  is  higher  for  a  given 
pressure,  the  heel  speed  is  not  higher,  and, 
on  account  of  this  greater  radial  depth, 
the  number  of  blades  required  in  the  wheel 
for  maximum  efficiency  is  proportionately 
reduced  so  that  there  are  actually  fewer 
cutting  edges  passing  a  given  point  per 
minute  to  produce  a  given  pressure  with 
the  double-curvetl  than  with  the  forward- 
curved  wheel. 

This  fan  has  been  given  thorough  tests 
on  various  types  of  installations  for  sev¬ 
eral  years.  There  are  hundreds  of  them 
in  operatifm  at  tip  speeds  ranging  far 
above  5(J(M)  ft.  per  minute  which  are  re¬ 
ported  to  be  entirely  satisfactory. 

Recently  a  U.  S.  Government  inspector, 
running  an  acceptance  test  on  a  fan  of  the 
double-curved  type  of  blade,  was  given 
instructions  to  take  particular  note  of  the 
noise  as  compared  with  that  of  the  for¬ 
ward-curved  type  of  fan  which  was  used 
for  the  same  duty.  The  tip  speed  of  the 
double-curved  type  was  6300  ft.  per  min¬ 
ute,  and  that  of  the  forward  curved  type 
was  4800.  The  inspector  reported  that  the 
double-curved  blade  type  of  fan  was  more 
quiet  than  the  other. 

This  report  bears  out  the  contentions 
made  for  this  fan  and  indicates  that 
higher  tip  speed  with  the  double-curved 
type  fan  does  not  in  itself  produce  a  noise. 

The  fact  is  that  there  are  many  condi¬ 
tions  that  contribute  to  the  noise  of  a  fan 


system  and  it  cannot  generally  be  charged 
to  any  one  circumstance.  Installation 
conditions  have  much  more  to  do  with 
noise  than  is  generally  realized,  but  it  is 
quite*  true  that  fans  are  often  noisy.  This 
is  usually  when  the  duct  resistance  has 
been  overestimated  so  that  the  fan  is 
overloaded  with  excessively  high  veloci¬ 
ties  through  the  wheels  and  the  entire 
duct  system. 

The  double-curved  blade  type  of  fan 
has  i)roven  to  be  a  distinct  addition  to  fan 
design  by  reason  of  its  high  capacity  range 


and  its  high  efficiency  combined  with  pres¬ 
sure  and  horsepower  characteristics  which 
are  as  self-adjusting  to  existing  conditions 
of  resistance  as  it  is  possible  to  make 
them.  At  the  same  time  it  effects  an 
economy  in  space  requirements. 


Camp  Roosevelt — Boy  Builder. 

Camp  Roosevelt,  the  educational  train¬ 
ing  camp  for  boys,  which  for  the  past 
three  years  has  been  located  near  Mus¬ 
kegon,  Mich.,  will  move  this  coming  sum¬ 
mer  to  LaPorte,  Ind.,  where  more  ade¬ 
quate  facilities  are  provided.  The  camp 


will  be  located  on  the  site  of  the  old 
Interlaken  School.  The  innumerable  log 
buildings,  the  tennis  courts  and  the  general 
beauty  of  the  surroundings  make  this  a 
real  fairyland  to  the  boy  campers. 

The  boys  live  in  regulation  army  tents, 
under  the  direction  of  army  officers  and 
trained  athletic  directors.  The  summer 
school,  under  the  supervision  of  the  Chi¬ 
cago  Board  of  Education,  is  duly  ac¬ 
credited  and  offers  a  variety  of  courses. 
\  corps  of  trained  experts  from  the  Chi¬ 
cago  High  Schools  has  charge  of  the 
course  in  physical  education. 

The  camp  is  not  entirely  a  military 
camp,  inasmuch  as  physical  work  and 
recreation  occupy  equal  shares  with  the 
militarj^  .in  the  daily  program.  This  in¬ 
cludes  basketball,  swimming,  baseball, 
target  practice,  and  all  of  the  outdoor 
sports  indulged  in  by  the  American  hoy. 
Weed-end  hikes  to  nearby  lakes  are  fea¬ 
tures.  In  the  evening  the  entertainment 
includes  movies,  stunt  nights  by  the  com¬ 
panies,  lectures  by  well-known  business 
men,  and  campfires.  This  is  the  province 
of  the  welfare  organizations. 

Camp  Roosevelt  is  a  philanthropic  in¬ 
stitution.  It  was  felt  from  the  start  that 
unless  hundreds  of  boys,  more  especially 
the  under-privileged  lad,  could  derive 
benefits  from  its  periods  of  training,  the 
camp  would  not  fill  the  need  for  which  it 
was  intended.  Therefore,  the  boy  who 
attends  pays  but  a  very  nominal  fee  for 
.  bed  and  board.  The  financial  backing  for 
the  establishment  of  the  camp  was  secured, 
and  is  still  maintained,  by  public  spirited 
Chicago  men.  under  the  Chairmanship  of 
.Angus  S.  Hibbard. 

The  camp  is  divided  into  two  periods 
of  three  weeks  each.  .A  boy  may  attend 
either  one  or  both  of  these  periods.  If 
he  desires  to  make  summer  school  credits, 
however,  it  is  necessary  to  remain  for  the 
entire  season. 

Major  F.  L.  Beals,  U.  S.  A.,,  professor 
of  military  science  and  tactics  and  super- 
viser  of  physical  education  in  the  Chicago 
public  schools,  is  the  founder  of  the  insti¬ 
tution.  The  camp  headquarters  are  locat¬ 
ed  at  the  Chicago  Board  of  Education,  460 
South  State  St.,  Chicago. 
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STRMCHT-Tri5E  INSTANTANEOUS  HEATERS. 


TYPES  OF  WATER 


SERVICE  HEATERS 

V 

work  in  engines  and  pumps  may  be  piped 
so  as  to  enter  the  water  service  heater, 
and  thus  save  heat  otherwise  lost.  In 


ing  effect,  as  well  as  condensation  of  the 
steam  by  the  time  it  reached  the  rear  end 
of  the  tubes  in  the  heating  element. 

It  is,  therefore,  necessary  to  provide 
only  a  sufficient  area  of  drain  tube  sec¬ 
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FIG.  3.  G  R  INSTANTANEOUS  HEATER. 


Water  service  heaters  as  has  been  shown 
in  previous  articles  in  this  series,  are  di¬ 
vided  generally  into  two  types,  the  in¬ 
stantaneous  or  water-tube  type  and  the 
storage  or  steam-tube  type.  The  storage 
heater  was  the  first  in  the  field,  and  prior 
to  1890  was  the  type  of  heater  most  gen¬ 
erally  used,  and  still  retains  many  ad¬ 
vantages,  but  the  instantaneous  heater  is 
inherently  more  efficient  and  has  a  broader 
economic  field.  However,  the  selection  of 
either  type  is  entirely  dependent  upon  the 
requirements  of  each  installation. 

Since  in  many  plants,  only  a  small 
amount  of  exhaust  steam  is  available,  and 
the  rate  at  which  it  is  exhausted  from  the 
engine  or  pump  is  not  rapid  enough  to  heat 
the  necessary  quantity  of  cold  water  to 
the  desired  higher  temperatures,  the  use 
of  a  storage  type  of  heater  in  which  the 
steam  passes  through  the  tubes  is  advis¬ 
able.  so  as  to  allow  storage  of  this  heat 
as  rapidly  as  steam  is  exhausted. 


’  WATER  OUTLET 


REGULATOR 

CONNEniON 


tion  to  carry  the  condensation  back  to  the 
steam  head  (Fig.  1). 

floating  head  permits  of  expansion 
and  contraction  of  the  tubes  without 
strain  on  the  tube  joints.  The  use  of  the 
.straight  tubes  eliminates  the  necessity  of 
the  removal  and  scrapping  of  a  large 
portion  of  the  tube  surface  to  replace  an 
inner  tube.  The  entire  tube  bundle  is 
easily  removable  from  shell  (Fig.  2). 

.\  water-inlet  directing  nozzle  is  also 
used  to  accelerate  proper  circulation  and 
improve  heating  efficiency. 


dyehouses,  laundries,  apartment  houses, 
and  many  other  places  where  intermittent 
or  sudden  and  heavy  drafts  of  hot  water 


MAN 


FIG.  1.  RUSSEIJ,  STORAGE  STEAM-TUBE  HEATER. 


Such  storage  continues  during  the  longer 
period  of  minimum  hot  water  require¬ 
ments,  until  the  water  eventually  becomes 
thoroughly  heated  throughout  and  in¬ 
stantly  available  for  the  relatively  shorter 
maximum  demand,  the  tank  full  of  hot 
w^ter  then  supplementing  the  small  steady 
supply  of  exhaust  steam.  In  this  way  the 
load  is  successfully  carried  with  due  con¬ 
sideration  of  economy. 

With  a  heater  of  proper  proportions, 
periods  of  heavy  load  can  be  handled 
without  the  use  of  any  live  steam  and  this 
is  a  distinct  economy  as,  for  example,  in 
the  case  of  a  hotel  where  heat  from  the 
exhaust  steam  is  stored  in  the  heater 
during  the  night  when  very  little  hot 
water  is  required,  so  that  by  morning  the 
tank  is  full  of  hot  water  ready  for  use. 

In  any  building  where  hot  water  is 
required,  it  is  apparent  that  the  use  of 
live  steam  as  a  heating  medium  would  be 
an  expensive  method  of  operation,  since 
exhaust  steaTn  after  performing  useful 


arc  required,  and  where  exhaust  steam  is 
limited  in  supply,  the  storage  type  of 
heater  thus  becomes  more  suitable  to  the 
conditions. 

In  this  type  of  heater  it  had  long  been 
the  custom  to  use  U-tubes  for  the  heating 
element,  but  The  Griscom  Russell  Co.,  to 
whose  products  this  article  is  devoted, 
realizing  that  a  certain  volume  of  steam 
when  condensed  occupies  only  about 
1-1600  of  its  volume  as  steam,  became 
convinced  that  the  large  area  of  drain 
tubes  in  the  U-type  element  meant  the  use 
of  extra  material  where  not  required. 
Checking  this  up  by  careful  study  and  ex¬ 
perimentation,  they  found  that  prac¬ 
tically  all  heating  took  place  from  the 
upper  or  outgoing  U-tubes,  the  lower  row 
or  return  portion  simply  acting  as  drain 
pipes  to  return  condensed  steam.  For 
that  reason  the  design  of  the  original 
Russell  storage  heater  was  changed  to 
straight  tubes  of  sufficient  number  and 
equal  length  to  insure  the  required  heat¬ 


About  1890  the  Goubert  Mfg.  Co.,  of 
Xew  York,  placed  on  the  market  the 
pioneer  instantaneous  heater  known  as 
the  Goubert  heater. 


FIG.  4.  REILLY  MULTICOIL  HEATER. 


The  Griscom-Russell  Co.,  who  succeed¬ 
ed  the  Goubert  Mfg.  Co.,  completely  re¬ 
designed  the  Goubert  heater,  based  on  in¬ 
creasing  knowledge  of  the  laws  of  heat 
transfer,  and  in  1919  placed  on  the  market 
the  G-R  instantaneous  heater  (Fig.  3). 
This  heater  is  made  with  a  cast-iron  shell 


FIG.  2.  RUSSELL  STORAGE  HEATER  WITH  TUBE  BUNDLE  REMOVED. 
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and,  as  in  the  storage  type,  is  also  made 
with  straight  tubes  of  seamless  drawn 
brass  expanded  into  tube  plates  at  each 
end,  one  of  which  is  fixed  and  the  other 
made  floating,  so  as  to  permit  expansion 
and  contraction  of  the  tubes  without 
strain  on  expanded  joints.  As  designed 
for  a  working  pressure  of  250  lbs.  per 
5f|uare  inch,  it  is  a  suitable  closed  feed- 
water  heater  for  boilers,  and  may  also  be 
Jised  as  a  hot  water  converter  in  large 


FIG.  5  F 
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G.  6.  R  El  ELY  PAT¬ 
ENTED  SCREWED 
UNION  JOINT 
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buildings,  or  groups  of  buildings,  heated 
by  forced  hot  water  circulation. 

In  this  type  of  water-tube  heater,  which 
is  the  inverse  of  the  steam  storage  heater, 
the  water  passes  through  the  tubes  and  is 
heated  by  exhaust  or  live  steam  in  the 
shell  enclosure,  and  only  a  few  seconds 
are  required  for  the  passage  of  a  drop  of 
water  through  either  the  two,  four,  six 
or  eight  passes  in  which  the  tube  bundles 
of  the  heater  are  arranged.  During  this 
time,  however,  the  water  is  heated  to  the 
desired  temperatures.  Another  desirable 
feature  is  that  the  heater  can  be  operated 
far  in  excess  of  rated  capacity  for  con¬ 
siderable  periods  with  only  a  slight  re¬ 
duction  in  the  final  temperature  of  the 
water.  Such  results  cannot  be  secured 
with  a  steam-tube  storage  type  heater  in 


which  a  large  body  of  water  must  be 
heated  to  the  outlet  temperature  before 
hot  water  can  be  drawn  off  and  which 
cannot  be  operated  efficiently  at  overload 
for  any  length  of  time. 

Considering  the  adaptability  of  the  in¬ 
stantaneous  heater,  it  is  quite  flexible  and 


heater  is  piped  so  as  to  flow  through  this 
heater  before  being  used  in  the  system. 
This  method  is  the  most  logical,  since 
under  the  conditions  cited,  it  is  impera¬ 
tive  that  the  action  of  the  heater  be  rapid, 
and  the  instantaneous  type  of  heater  is 
the  most  ideal  for  this  service.  Further- 
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FIG.  8  .  TYPICAL  PIPING  CONNECTIONS  FOR  REILLY  INST 


ANTANEOUS  HEATERS. 


has  many  uses,  as  for  instance,  general 
hot  water  service,  the  boosting  of  water 
temperature  in  a  storage  heater  where 
the  exhaust  steam  available  is  insufficient 
(luring  certain  periods,  and  where  the 
necessary  rise  in  temperature  must  be 
produced  at  such  times  by  the  use  of  live 
steam.  Such  rise  in  temperature  is  best 
accomplished  by  placing  the  required  ad¬ 
ditional  heating  surface  outside  of  the 
storage  heater  shell,  that  is,  inside  of 
another  heater  of  the  instantaneous  type, 
and  to  which  hot  water  from  the  storage 


more,  as  live  steam  has  to  be  used,  it  is 
important  that  the  amount  be  limited,  and 
if  thermostatic  control  is  placed  on  the 
outlet  from  the  instantaneous  heater,  in¬ 
stead  of  being  used  on  the  storage  heater, 
it  insures  that  live  steam  is  turned  on  only 
during  periods  when  it  is  necessary  to 
boost  the  temperature  by  the  use  of  the 
instantaneous  heater. 

THE  MUI.TICOir.  TYPE  OF  INST.\NTANEOUS 

water-tube  heater. 

Another  type  of  instantaneous  water- 
tube  heater  manufactured  by  The  Gris- 
com-Russell  Company,  mainly  for  heating 
of  feed  water,  is  the  coil-type  Reilly 
Heater  shown  in  Fig.  4.  This  type  of 
heater  is  particularly  compact,  occupies 
very  little  head  room  and  gives  a 
large  heating  capacity  per  square  foot  of 
space  occupied,  also  all  expansion  strains 
are  avoided  since  each  coil  is  a  spring. 
Helical  construction  of  coils  (Fig.  5)  im¬ 
parts  a  whirling  motion  to  the  water,  and 
centrifugal  force  throws  the  water  par¬ 
ticles  from  the  center  of  the  tubes  to  the 
outside,  where  they  are  in  turn  displaced 
and  returned  to  the  center.  Also  the  tub¬ 
ing,  being  crimped  throughout,  further 
assists  in  breaking  up  the  body  of  water 
flowing. 
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The  Reilly  patented  screwed  union  coil 
joints  (Fig.  6)  by  which  coil  ends  are 
connected  to  manifolds,  eliminate  any 
possibility  of  water  leaks,  and  also  allow 
the  easy  removal  of  the  coils  for  inspec¬ 
tion  or  replacement.  Being  interchange¬ 
able,  it  is  not  necessary,  if  all  coils  are 
removed,  to  replace  each  coil  on  exactly 
the  same  spuds  as  previously. 

One  of  the  distinct  features  of  this 
heater  is  the  door  in  the  shell.  This  is 
made  light  weight  so  as  to  be  easily  re¬ 
moved  by  one  man,  and  thus  facilitate 
inspection  of  the  heating  surface  while 
under  water  pressure,  as  for  the  purpose 
of  detecting  leaks,  etc. 

PIPING  CONNECTIONS  FOR  INSTANTANEOUS 
HEATERS. 

Instantaneous  heaters  may  be  installed. 


either  by  the  thoroughfare  or  induction 
method,  as  shown  grouped  in  Figs.  7-8, 
also  in  horizontal  or  vertical  position,  and 
with  top  or  bottom  steam  supply  connec¬ 
tion.  In  the  thoroughfare  method  all  of 
the  exhaust  steam  passes  through  the 
heater,  but  in  the  induction  method,  only 
one  steam  connection  is  required,  and  a 
back-pressure  valve  on  the  steam  line  in¬ 
duces  into  the  heater  sufficient  steam  for 
the  heating  requirements. 

In  by-passing  Reilly  heaters,  either  sin¬ 
gle  or  two  pass,  use  is  made  in  each  case 
of  two  three-way  valves,  two  elbows  and 
a  distance  piece,  and  it  is  essential  -that 
every  feed  water  be  provided  with  such 
connections,  so  as  to  provide  a  by-pass  for 
the  feed  water  to  the  boilers,  whenever  it 
is  necessary  to  cut  out  the  heater  for  in¬ 
spection  or  repairs. 


New  Apparatus  and  Appliances 


A  New  Cooling  and  Air  Washing 
Device. 

Some  novel  ideas  have  been  applied  in 
the  development  of  a  new  apparatus  which 
is  being  marketed  by  Midgley  Bros.,  22 
Richards  Street,  Salt  Lake  City,  Utah, 
under  the  name  of  the  Midgley-Gilbert 
cooling  and  air  washing  device.  The  in¬ 
ventors  are  E.  A.  Midgley  and  J.  E.  Gil¬ 
bert  of  that  city. 

As  will  be  seen  from  the  accompanying 
illustrations,  this  apparatus  is  designed 
to  be  constructed  preferably  of  concrete 
so  that  when  it  is  being  used  for  cooling 
purposes,  it  will  remain  cool  for  some  time 
and  vice  versa.  It  has  a  number  of  baffle 
plates  or  partitions  located  in  the  path  of 
the  air  flow.  These  baffles  are  water- 
cooled  by  means  of  pipe  coils  embedded  in 
them  through  which  cold  water  is  pumped. 
In  addition  there  are  water  sprays  at  the 
top  of  three  of  the  baffles.  These  sprays 
are  in  the  form  of  perforated  pipes  which 
spray  water  on  the  sides  of  the  baffles.  It 
then  falls  down  through  the  passing  air 
to  the  receptacle  at  the  bottom  of  the 
apparatus.  ‘Ice.  water,  or  other  cooling 
substance  may  be  placed  in  this  recep¬ 
tacle.  Circulation  of  the  water  is  secured 
through  a  small  pump  which  is  so  valved 
that  the  water  spray  may  be  cut  out  if 
desired  and  only  the  pipe  coils  in  the 
baffles  used. 

The  air,  after  passing  through  the  wash¬ 
ers  impinges  against  the  remaining  baffles 
which  serve  as  moisture  eliminators  and 


may  then  be  reheated  or  not  as  desired. 
When  constructed  of  other  malarial  than 
concrete,  the  cooling  coils  are  installed  on 
the  outside  of  the  baffles. 

It  is  stated  that  with  the  use  of  this 
apparatus,  it  is  possible  to  heat  and  venti- 


ARRANGEMENT  OF  COOLING  COILS  IN 
MIDGLEY-GILBERT  AIR  WASHER. 


late  a  building  in  the  winter  and  cool 
and  ventilate  it  in  summer  with  the  same 
apparatus.  One  of  the  advantages  of  its 
design  is  that,  when  made  of  concrete,  it 
can  be  manufactured  and  installed  during 
the  construction  of  the  building  and  can 
also  be  designed  to  fit  into  the  construc¬ 
tion  of  old  buildings.  Special  emphasis  is 
placed  on  the  elimination  of  rust  through 
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DESIGN  OF  MIDGLEY-GILBERT  COOLING  AND  AIR  WASHING  DEVICE. 


the  use  of  concrete,  also  the  elimination 
of  spray  nozzles,  reducing  to  that  extent 
the  cost  of  operation  and  upkeep.  A  drain 
pipe  is  provided  to  empty  the  receptacle 
at  the  bottom  of  the  apparatus  when  de¬ 
sired. 


The  Percoplate  Boiler. 

A  heating  boiler  of  unique  design  and 
operation  has  been  perfected  by  two  young 
men  of  Newark,  N.  J.,  Earl  S.  and  Carl  Z. 
Alexander,  and  is  now  being  marketed 
under  the  name  of  the  Percoplate  boiler. 
The  name  is  suggested  by  the  operation 
of  the  boiler.  It  is  so  designed  that  less 
than  a  single  gallon  of  water  is  heated  at 
one  time  to  generate  steam,  as  against  30 
to  50  gal.  in  the  ordinary  type  of  house 


CONSTRUCTION  OF  PERCOPLATE 
BOILER. 


heater.  By  this  means,  steam  is  produced 
within  three  or  four  minutes  after  the 
fire  is  lighted  and  from  then  on  steam 
continues  to  generate  in  greater  and 
greater  volume  by  a  principle  as  simple 
as  that  of  the  coffee  percolator. 

Immediately  above  the  fire,  which  may 
be  of  any  fuel,  is  located  a  cast-iron 
spider  (shown  in  detail  in  Fig.  2)  con¬ 
taining  less  than  1  gal.  of  water.  This 
spider  is  fed  with  water  from  the  water 
jacket  through  its  cast-iron  legs,  six  in 
number.  The  water  supply,  instead  of 
being  contained  in  a  boiler  immediately 
above  the  fire  is  contained  in  an  equalizing 
water  column  at  the  right  side  of  the 
boiler  and  feeds  from  this  water  column 
into  the  water  jacket  and  then  into  the 
spider. 
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Before  starting  the  fire  the  equalizing 
water  column  is  filled  with  water  to  a 
lM)int  about  midway  of  the  gauge  glass. 
As  this  is  done  the  water  jacket,  the  spider 
and  the  geyser  tube  (leading  from  the 
spider  to  the  steam  chambers  above)  will 
fill  up  to  the  same  level.  When  the  fire 
is  lighted,  the  heated  gases  given  off  by 
the  burning  fuel  pass  up  around  and  be- 


FI REBOX  CASTING  CONTAINING  WATER 
JACKET.  WITH  CAST-IRON  SPIDER 
IN  CENTER. 


tween  the  legs  of  the  spider  through  the 
(jpen  heating  space,  striking  upon  the  bot¬ 
tom  of  the  lower  steam  chamber.  Pass¬ 
ing  around  the  lower  steam  chamber,  the 
hot  gases  strike  the  upper  steam  chamber 
and  pass  upward  through  three  flues,  only 
one  of  which  is  shown,  and  then  on  out 
through  the  smoke  pipe. 

The  heat  on  the  legs  and  body  of 
the  spider  w'arms  the  water,  it  expands 
rapidly  and  in  three  or  four  minutes  is 
forced  up  through  the  geyser  tube  into 
the  steam  chamber  at  the  top.  As  soon 
as  the  w'ater,  already  raised  to  the  steam¬ 
ing  point,  hits  the  hot  plates  of  this  steam 
chamber  and  is  scattered  over  them,  steam 
is  immediately  generated  and  passes 
through  the  outlet  into  the  steam  mains 
and  the  radiating  system. 

Any  W’ater  which  is  not  vapoiizcd  in 
the  upper  steam  chamber  drains  to  the 
outer  edge  and  through  the  three  nipples 
(one  of  which  is  shown  at  the  left)  on  to 
the  surface  of  the  lower  steam  chamber 
where  the  process  of  steam  generation 
continues,  the  steam  from  this  chamber 
J)eing  carried  off  into  the  steam  main  and 
radiating  system  through  the  outlet.  Any 
water  not  vaporized  in  this  section  drains 
toward  the  center,  down  through  the 
equalizing  pipe,  shown  at  the  left,  and 
back  into  the  general  circulation.  The  re¬ 
turns  from  the  radiating  system  are  con¬ 
nected  at  either  one  of  the  return  connec¬ 
tions  shown. 

The  water  jacket  is  also  connected  di¬ 
rectly  w'ith  the  upper  steam  chamber  by 
si.\  nipples  leading  from  the  openings, 
shown  in  detail  in  Fig.  2,  passing  directly 
by  the  lower  steam  chamber  to  the  upper 
steam  chamber.  As  the  water  in  the  water 
jacket  becomes  heated,  these  nipples  carry 
highly-saturated  steam  into  the  upper 
steam  chamber  and  act  as  au.xiliaries  to 
the  main  geyser  tube  in  furnishing  addi¬ 
tional  steam  to  the  system. 

In  construction  the  Percoplate  boiler  has 
a  cylindrical  water- jacketed  fire-pot  sec¬ 
tion  and  two  superimposed  steam-and- 
water  chambers,  all  of  cast-iron  and  in¬ 
terconnected  by  short  nipples.  The  whole 


is  mounted  on  a  conical  base,  the  inside  of 
which  forms  the  ash-pit. 

In  a  test  of  this  bcriler,  made  at  Stevens 
Institute  recently  by  two  consulting  engi¬ 
neers,  Robert  M.  Anderson  and  Major  J. 
Day  Flack,  the  following  data  were  ob¬ 
tained  ; 


UPPER  STEAM  CHAMBER  SHOWING 
WATERWAYS  AND  FLUE  PASSAGES. 

Steam  pressure  by  gauge,  pounds. .  1. 

Temperature  steam,  upper  steam 

chamber,  deg.  F . 215.5 

Temperature  steam,  lower  steam 

chamber  .  213.3 

Temperature  feed  water .  76. 

Temperature  water  in  boiler  at  base  212.9 
Temperature  furnace  below  lower 

chamber .  673. 

Temperature  furnace  between  up¬ 
per  and  low’er  chambers  .  467. 

Temperature  exit  gases  (8"  from 

boiler)  .  388. 

Temperature  boiler  room  .  85. 

Weight  of  coal  used,  pounds _  100. 

Weight  of  coal  per  hour  pounds..  12.5 
Weight  of  coal  per  square  foot 

of  grate  per  hour  .  8.3 

Weight  of  water  from  condenser 

(total  evaporation)  .  870. 

Weight  of  evaporation  per  hour, 

pounds  .  108.7 

Weight  of  evaporation  per  pound 

of  coal  .  8.7 

Equivalent  evaporation  from  and  at 

212°  per  pound  of  coal .  9.93 

Calorific  value  of  one  pound  of  dry 

coal,  B.  T.  U . 12.696 

Efficiency  of  boiler,  furnace  and  grate 
9.93  X  970.4  9636.072 

- = - =  75.899^: 

12696  12696 


LOWER  STEAM  CHAMBER  SHOWING 
WATERWAYS. 


The  total  heating  surface  was  shown  to 
be  approximately  18  sq.  ft.  of  which  80% 
is  exposed  to  the  direct  radiation  of  the 
fire.  This  is  about  20%  more  than  usual 
The  proportion  of  heating  surface  to  grate 
surface  was  12  to  1. 

The  steadiness  of  the  water  level  in  the 
gauge  glass  was  marked  showing  no  prim¬ 
ing  effect. 

“The  rapidity  with  which  this  boiler 
can  make  steam”  concludes  the  report, 
“is  very  marked.  The  time  from  the 
lighting  of  the  fire  to  1  lb.  pressure  by  the 
gauge  was  4  minutes,  and  to  9  lbs.  pres¬ 
sure  was  7  minutes.  The  temperature  of 
the  water  in  the  boiler  at  the  start  was 


73°  F.  at  the  bottom.  At  the  end  of  7 
minutes  with  9  lbs.  pressure  of  steam  by 
the  gauge  the  temperature  of  the  water  in 
the  boiler  at  its  base  had  only  reached 
80°  F.,  which  shows  that  steam  is  gen¬ 
erated  practically  from  the  time  that  the 
fire  is  lighted,  and  without  the  necessity 
of  heating  the  entire  body  of  water  to  the 
temperature  of  the  steam.” 


Wayne  Cross-Draft  Smokeless  Boiler. 

A  house  heater  of  the  smokeless  type, 
with  a  cross  draft  and  with  a  magazine 
feature  so  arranged  that  it  can  be  ad¬ 
justed  to  burn  any  kind  of  coal,  has  been 
brought  out  by  the  Wayne  Heater  Cor¬ 
poration,  Richmond,  Ind.,  under  the  name 
of  the  Wayne  cross-draft  smokeless 
boiler.  The  adjustment  of  the  magazine 
is  made  by  a  movable  magazine  front 
which  serves  to  reduce  the  size  of  the 
opening  into  the  fire  bed.  The  cross¬ 
draft  feature  is  designed  to  give  the  boiler 
all  the  advantages  of  the  down-draft  types 
in  that  all  gas,  soot  and  smoke  are  drawn 
down  through  the  fire.  Other  features 


are  the  boiler’s  44-in.  water  line  which  is 
the  same  in  all  sizes  and  its  3-ft.  stok¬ 
ing  bars,  which  are  long  enough  for  the 
largest  Wayne  boiler  made.  The-  grates 
are  designed  to  always  remain  in  posi¬ 
tion,  being  automatically  locked  when  the 
shaker  bar  is  released. 

The  magazine  is  large  enough  to  hold 
sufficient  fuel  for  a  12  to  24-hour  firing 
period.  As  the  coal  settles  down  in  the 
magazine  it  is  brought  gradually  to  the 
ignition  point,  so  that  the  gases  are  re¬ 
leased  gradually  and,  it  is  stated,  are 
consumed  continuously.  The  boiler  is 
made  in  si.xteen  sizes,  w’ith  capacities  rang¬ 
ing  from  1500  sq.  ft.  steam  or  2400  sq.  ft. 
water  radiation  to  80(X)  sq.  ft,  steam  or 
12,800  sq.  ft.  water  radiation.  The  follow¬ 
ing  dimensions  are  the  same  on  all  sizes; 
width  49  in.,  water-line  44  in  and  total 
height  62  in. 


‘V  • 


header  and  engine.  In  the  event,  for  in¬ 
stance,  of  the  blowing  out  of  a  tube,  the 
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valve  closes,  isolating  the  boiler  involved. 
This  makes  it  possible  to  continue  opera¬ 
tion  of  the  plant  without  a  shutdown.  The 
valve  is  also  designed  to  close  instantly 
in  case  of  accident  by  an  unusual  or  sud¬ 
den  movement  of  steam  in  either  direction. 
Finally  it  operates  to  close  by  gravity 
when  the  boilers  are  cooled  down,  and 
will  not  re-open  until  pressures  are  created 
and  equalized  in  the  boilers.  It  is  made 
with  a  cast-iron  body  and  yoke  for  stand¬ 
ard  steam  pressures  up  to  250  lbs.,  and  of 
cast-steel  for  superheated  steam.  The 
stem  is  of  steel,  working  outside  in  the 
yoke  where  steam  cannot  reach  the 
threads.  The  disc  and  seats  are  of 
“Powellium”  nickel  bronze,  or,  when 
specified,  of  monel  metal. 


New  Books. 

Co.\L  Manual,  by  F.  R.  Wadleigh,  is 
the  title  of  a  new  book  published  by  the 
National  Coal  Mining  News,  Cincinnati, 
0..  which  is  intended  for  the  general 
public,  as  well  as  for  the  technical  men 
and  operating  engineers.  The  information 
given  is  of  a  practical  sort,  covering  such 
subjects  as  kinds  and  commercial  grades 
of  coal,  information  in  regard  to  the  lo- 


DESIGX  OF  WHITLOCK  ALL-STEEL  SUPERHE.\TER. 


headers.  It  will  be  noted  that  the  heating 
elements  are  so  arranged  that  any  one 
element  can  be  removed  or  replaced  with¬ 
out  interference  with  any  other  tube. 
The  openings  in  the  headers  opposite  the 
tube  terminals  are  closed  by  gasketless 
removable  steel  caps.  The  bulletin  dis¬ 
cusses  the  operating  features  of  the 
superheater,  showing  how  high  final  tem¬ 
peratures  are  easily  secured,  with  low 
pressure  drop  through  the  superheater  and 
are  obtained  at  high  boiler  ratings.  The 
discussion  then  takes  up  the  effect  on  the 
boiler,  engines,  pumps,  turbines,  pipe  lines, 
condensers,  of  this  tv’pe  of  superheater, 
as  well  as  the  effect  on  coal  consumption, 
concluding  with  some  interesting  perform¬ 
ance  curves.  Size  x  8^4  in.  Pp.  8. 

Sylphon  Vent  Valves,  Sylphon  regi- 
therms.  Sylphon  temperature  regulators 
and  Sylphon  packless  and  standard  radi¬ 
ator  valves  are  shown  and  described  in 
separate  circulars  published  by  the  Fulton 
Co.,  Knoxville.  Tenn.,  and  especially  com¬ 
piled  for  handy  reference.  Each  circular 
contains  the  necessary  data  in  addition  to 
concise  descriptive  matter  and  illustrations 


with  enlarged  venting  ports  so  that  the 
air  may  be  expelled  quickly  at  one  place. 

Ladd  Receiver-Pump,  return  trap  type, 
for  use  in  pressure  heating,  as  well  as  for 
vacuum  and  vapor  heating  systems,  is 
featured  in  a  new  circular  received  from 
the  G.  U.  Ladd'  Co.,  104  Harding  St., 
Worcester,  Mass.  These  pumps,  it  is  stat¬ 
ed,  will  operate  with  full  economy  with 
steam  as  low  as  1  lb.  gauge  pressure  for 
both  vacuum  and  boiler-feed  purposes,  as 
well  as  with  high-pressure  steam.  They 


LADD  RECEIVER  PUMP.  RETURN 
TRAP  TYPE. 


New  Boiler-Check  Valve. 

A  new  boiler-check  valve  that  is  especi¬ 
ally  designed  to  fulfill  the  requirements  of 
the  revised  boiler  laws  has  been  developed 
by  the  Wm.  Powell  Co.,  Cincinnati,  O., 
and  is  being  marketed  under  the  name  of 
the  new  Powell  “White  Star”  triple-acting 
non-return  regulating  boiler-check  valve. 
It  has  a  sleam  governing-cylinder  and  is 
described  as  non-chattering.  In.  steam 
plants  using  more  than  one  boiler  this 
valve  is  of  special  value  in  preventing 
danger  to  workmen  engaged  about  the 
power  plant  as  it  gives  full  protection  to 
the  entire  equipment,  including  boilers, 


cation  of  coal  from  various  fields  and  the 
essential  differences  in  the  character  of 
coal  from  various  fields  and  seams,  the 
preparation  of  coal,  coke  and  gas  manu¬ 
facture,  the  use  of  coal  in  locomotives 
and  stationary  boilers,  storage  and  pre¬ 
vention  of  spontaneous  combustion,  speci¬ 
fications  and  their  use,  analyses  and  effects 
of  various  impurities,  together  with  a 
brief  bibliography  on  the  subject  of  coal. 
The  manual  will  serve  as  an  excellent 
guide  for  coal  buyers  and  executives  gen¬ 
erally  who  make  coal  contracts.  Size 
4*4  X  6  in.  Pp.  184.  Price,  cloth.  $2.50; 
leather.  $3.50.  May  be  had  through  the 
book  department  of  The  Heating  and 
Ventil.ating  M.\g.\zine. 


Trade  Literature. 

Whitlock  All  Steel  Superheaters,  a 
recent  addition  to  the  line  of  the  Whit¬ 
lock  Coil  Pipe  Co.,  Hartford,  Conn.,  are 
brought  to  the  attention  of  the  trade  in 
a  new  bulletin  (No.  30).  This  superheater 
is  of  the  bare  tube  all-steel  type,  the 
headers  being  constructed  of  extra-heavy 
open-hearth  steel,  with  the  inlet  and  out¬ 
let  nozzles  Van  Stoned  and  provided  w’ith 
extra-heavy  steel  flanges.  The  tube  ele¬ 
ment  consists  of  heavy-gauge  seamless 
drawn  steel  tubing,  expanded  into  the 


which  show  at  a  glance  the  important  con¬ 
struction  features  of  the  various  devices. 
In  the  packless  and  leakless  type  of  Syl¬ 
phon  radiator  valve  the  stem  is  surround¬ 
ed  by  the  tw'o-ply  Sylphon  bellows,  and 
the  point  is  made  that  the  stem  and  rotat¬ 
ing  parts  being  inside  this  metal  bellows 
are  not  exposed  to  the  steam  or  wash  of 
the  system,  so  that  they  cannot  corrode 


SYLPHON  RADIATOR  AIR  VALVE. 

or  become  clogged.  The  measurements  of 
the  leakless  type,  it  is  further  noted,  are 
standard,  so  that  even  on  old  work  they 
may  be  used  without  changing  the  piping. 
The  Sylphon  radiator  air  valve,  as  de¬ 
scribed  in  last  month’s  issue,  is  designed 


NEW  POWELL  “WHITE  STAR”  BOILER- 
CHECK  VALVE. 
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are  adapted  for  systems  of  5000  sq.  ft.  of 
radiation  or  more.  Among  the  advantages 
mentioned  for  this  pump  is  that  it  com¬ 
bines  in  a  single  unit  the  two  functions 
of  producing  vacuum  for  the  return  of 
condensate  and  a  pressure  for  pumping  the 
condensation  to  the  boilers.  The  func¬ 
tional  operations  of  the  pump  are,  first, 
that  of  a  receiver  pump  with  its  stationary 
receiver  or  tank  with  any  desired  number 
of  inlets  for  receiving  condensation  and 
with  the  operating  parts  attached  direct¬ 
ly  to  or  detached  from  the  receiver;  sec¬ 
ond.  that  of  a  condenser-return  trap,  but 
free  from  such  disadvantages  as  requiring 
the  addition  of  cold  spray  water  to  con¬ 
dense  the  steam.  In  addition  to  acting 
as  a  return  trap,  this  pump,  it  is  added, 
will  handle  condensation  of  different  and 
varying  pressures  above  atmosphere  and 
at  the  same  time  will  maintain  a  vacuum 
for  taking  the  condensate  from  the  vacu¬ 
um  units. 

The  complete  cycle  of  operation  is  as 
follows ;  Condensation  flows  into  the  re¬ 
ceiver  from  one  or  more  inlets.  The  pilot 
valve  is  so  arranged  that  pressure  operat¬ 
ed  by  it  is  applied  for  closing  and  keeping 
closed  the  steam-operating  valve.  This 
action  also  controls  the  air-relief  valve 
and  water-spray  valve,  in  case  either  or 
both  are  used,  with  the  float  at  a  pre¬ 
determined  position.  Increased  elevation 
of  the  water  in  the  tank  will  elevate  the 
float.  When  the  predetermined  level  is 
reached,  the  engagitig  arm  of  the  float  is 
designed  to  change  the  pilot  valve,  thus 
removing  the  pressure  through  the  pilot 
and  oi)cning  the  port  of  the  pilot  so  that 
all  pressure  is  removed  from  the  piston 
or  diaphragm.  The  lever  and  weight  then 
open  the  steam-operating  valve,  allowing 
steam  to  enter  on  top  of  the  water  in 
the  tank  and  closing  the  air  relief  and 
spray  valves.  The  water  is  then  lowered 
by  discharge  from  the  tank  until  the 
original  predetermined  position  of  the 


float  is  reached,  when  the  float  arm  again 
engages  the  pMot  valve  and  pressure  is 
again  delivered  to  the  piston  or  diaphragm 
and  steam  pressure  is  cut  off  from  the 
tank  by  the  closing  of  the  operating  valves. 

Thermogen  Storage  Heater  is  a  cur¬ 
ious  development  of  a  warm-air  furnace 
described  in  recent  circular  matter  pub¬ 
lished  by  the  Storage  Heater  &  Furnace 
Co.,  Highlands,  N.  J.  The  designer  of 
this  heater  has  sought  to  profit  by  the 


PI.AX  OF  THERMOGF.N  STORAGE: 
HKATKR,  SHOWING  FbUE  WAYS. 


experience  gained  from  observing  the  way 
heavily  constructed  buildings  retain  their 
heat.  In  this  heater  the  furnace  proper 
is  surrounded  by  massive  concrete  cast¬ 
ings  with  openings  to  serve  as  flues  for 
the  combustion  gases.  By  this  means  the 
heater  contains  an  extraordinary  amount 
of  indirect  heating  surface,  amounting  to 
no  less  than  252  sq.  ft.  It  is  claimed  that 


with  this  arrangement  the  stored  heat  will 
keep  the  ordinary  house  warm  from  18  to 
24  hours  after  the  fire  is  out.  The  design 
also  provides  for  the  return  of  the  cooled 
air  through  two  ducts  in  back  of  the 
storage  and  remote  from  the  heat  coming 
into  contact  with  humidifying  or  vapor 
pans  which  are  located  at  the  bottom  of 
the  air  ducts.  All  joints,  it  is  stated,  are 
permanently  gas  and  dust-proof.  The 
heater  is  equipped  with  a  three-way 
damper  giving  full  control  for  direct,  stor¬ 
age  or  banked  fire.  As  might  be  expected, 
the  weight  of  the  Thermogen  storage 
heater  is  3800  lbs.,  while  its  diameter  is 
considerably  greater  than  that  of  the 
ordinary  warm-air  furnace. 

Magnitude  of  the  Power  Plant’s 
Chimney  Loss  is  the  title  of  a  new  bulle¬ 
tin  (No.  220)  issued  by  the  Uehling  In¬ 
strument  Co.,  Paterson,  N.  J.,  which  con¬ 
tains  a  compilation  of  matter  on  this  sub¬ 
ject  some  of  which  is  reproduced  from 
technical  papers  of  the  Bureau  of  Mines 
and  from  enginee'ring  works  on  this  sub¬ 
ject,  all  pointing  to  the  advantages  to  be 
gained  through  the  use  of  recording  COj 
meters  and  recording  pyrometers.  Among 
the  table's  is  Gebhardt’s  table  of  “Heat 
Carried  Away  by  the  Chimney  Gases  per 
Pound  of  Combustible’’  with  different  per¬ 
centages  of  CO2  and  varying  chimney  gas 
temperatures.  A  supplementary  bulletin 
(No.  221)  takes  up  “Relation  Between 
CO2  and  Money  Wasted  Up  the  Chimney’’ 
which  contains,  among  other  things,  a 
chart  showing  the  saving  in  dollars  per 
year  pe'r  100  boiler  horse-power  by  in¬ 
creasing  the  percent  CO2  in  the  flue  gases. 
Size  6  X  9  in.  Pp.  8  and  12,  respectively. 

A  Type  for  Every  Purpose  Every¬ 
where  is  the  title  of  a  circular  devoted 
to  the  Incinerite  garbage  burner,  manu¬ 
factured  by  E.  C.  Stearns  &  Co.,  Syra- 


FRONT  VIEW  OF  THERMOGEN  STORAGE  HEATER, 
WITH  CASING  REMOVED. 


BACK  VIEW  OF  THERMOGEN  STORAGE  HEATER, 
SHOWING  THREE-WAY  DAMPER  FLUE. 
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cuse,  N.  Y.  While  Incinerites  are  made 
in  both  portable  and  wall  types,  it  is 
stated  that  the  wall  type  usually  is  speci¬ 
fied  by  architects.  They  are  built  in  two 
models,  one  with  removable  ash  pan,  and 


THE  INCIXERITE  GARBAGE  BURNER. 


the  other  with  a  special  ash-dumping 
attachment.  In  the  latter  type  there  is  a 
special  hopper  with  slide  which,  when 
pulled,  dumps  the  residue  into  the  bottom 
of  the  flue  in  the  basement. 


Herbert  Magazine  Water-Tube 
S.MOKEEESS  Boilers,  as  well  as  the  Her¬ 
bert  down-draft  detachable  firebox  tubular 
boilers,  are  featured  in  recent  catalogues 
issued  by  the  Herbert  Boiler  Co..  Chicago, 
Ill.  In  the  magazine  water-tube  smoke¬ 
less  type,  special  attention  is  called  to  the 
fact  that  it  has  no  flues  to  clean,  to  its 
ability  to  burn  slack  coal  successfully  and 
to  carry  fire  ten  to  twelve  hours  on  one 
firing;  also  its  adaptation  for  down  draft 
or  direct  draft  to  suit  weather  conditions, 
its  low  water-line,  its  wrought-iron  tubes, 
its  long  fire  travel,  the  small  space  it 
occupies  and  the  wide  variety'  of  sizes  in 
which  it  is  built,  running  from  1000  to 
25,000  sq.  ft.  radiation  capacity.  The  Her¬ 
bert  detachable  firebox  boiler  is  described 
as  especially  durable.  It  is  designed  to 
combine  the  good  features  of  the  hori¬ 
zontal  tubular  and  the  firebox  types. 
Through  the  additional  surface  contained 
in  the  firebox  the  capacity  of  this  boiler, 
it  is  stated,  is  increased  at  least  25%. 
Its  economy  is  accounted  for  by  the  fact 


that  the  flames  pass  over  the  entire  shell 
and  back  head  of  the  boiler  before  enter¬ 
ing  the  flues,  then  back  to  the  front  and 
over  the  shell  to  the  chimney.  Special 
attention  is  called  in  the  catalogue  to  the 
circulation  between  the  back  end  of  the 
boiler  and  the  firebox  which  is  an  im¬ 
portant  factor  in  producing  quick  steam 
capacity.  All  of  the  parts,  it  is  added, 
are  accessible  for  cleaning,  w'hile  a  new 
firebox  may  be  substituted  without  mov¬ 
ing  the  tubular  boiler  or  destroying  the 
setting.  It  is  shipped  in  two  parts,  a 
feature  which  makes  it  possible  to  pass 
the  boiler  through  a  comparatively  small 
opening.  A  full  line  of  both  types  is 
listed.  Size  9  x  6  in.  each.  Pp.  24  and  32, 
respectively. 

Save  Coal  and  Money  by  the  Use  of 
THE  King  Koal  Karburetor  is  the  advice 
given  by  the  manufacture  of  this  device, 
Frederick  Sabin  &  Co.,  Philadelphia,  Pa., 
in  a  catalogue  received  from  that  firm. 
King  Koal  Karburetor  is  intended  to  be 
applied  to  any  type  of  furnace,  boiler,  tank 
heater,  or  coal  range.  In  the  case  of  house 
heaters  it  is  applied  to  the  feed  door  and 
acts  as  a  carburetor  to  provide  the  re¬ 
quired  quantity  of  hot  oxygen  over  the 
burning  coal  to  fire  the  carbon  monozide 
gas  which  might  otherwise  pass  up  the 
chimney  unconsumed.  Summarized  data 
and  results  of  several  tests  are  presented 


KING  KOAL  KARBURETOR  INSTALLED 
IN  DOOR  OF  boiler. 


confirming  the  company’s  claims.  These 
are  accompanied  by  directions  for  install¬ 
ing  and  operating  the  device,  the  catalogue 
concluding  wdth  some  30  pages  of  testi¬ 


monials  and  references.  Size  4  x  8^4  in. 
Pp.  66. 

Science  and  Practice  of  Integral 
Waterproofing,  as  applied  to  basements, 
reservoirs,  tunnels  and  masonry  struc¬ 
tures  of  all  kinds,  are  discussed  in  an  in¬ 
teresting  technical  booklet  published  by 
the  Truscon  Laboratories,  Detroit,  Mich. 
The  manual  states  the  waterproofing  prob¬ 
lem  and  how  to  solve  it  in  a  compact  and 
convenient  form.  After  discussing  why 
concrete  requires  waterproofing,  the  man¬ 
ual  gives  specifications  for  waterproofing 
mass  concrete,  and  general  masonry  by 
the  cement  plaster  coat  method  and  by 
the  use  of  waterproofing  cement  stucco. 
A  special  chapter  is  devoted  to  the  prac¬ 
tical  application  of  the  waterproofed 
cement  plaster  coat.  Size  4  x  9  in.  Pp. 
34. 

- • - 

Instruction  Course  on  Fuel  and  Com¬ 
bustion  Engineering. 

The  interesting  announcement  is  made 
that  Joseph  W.  Hays,  who  is  well  known 
as  a  writer  on  combustion,  has  prepared 
a  course  on  fuel  and  combustion  engi¬ 
neering.  Associated  w’ith  Mr.  Hays  in  the 
development  of  the  course  are  Professor 
S.  W.  Parr,  of  the  University  of  Illi¬ 
nois  ;  Fred  R.  Low,  editor  of  Power ; 
David  Moffat  Myers,  formerly  of  the  U. 
S.  Fuel  Administration ;  Arthur  L.  Rice, 
editor  of  Power  Plant  Engineering ;  W. 
L.  Abbott  of  the  Commonwealth-Edison 
Company  of  Chicago;  Joseph  Harrington, 
formerly  of  the  Fuel  .Administration;  and 
1.  E.  Moultrop,  of  the  Edison  Electric 
Illuminating  Company  of  Boston.  The 
course  is  offered  through  the  Hays  School 
of  Combustion,  1412  South  Michigan  .Ave¬ 
nue,  Chicago. 

The  course,  it  is  stated,  is  suitable  for 
factory  plant  employees,  as  well  as  rep¬ 
resentatives  of  power  plant  manufacturers. 
In  some  cases  the  firms  themselves  find 
it  to  their  interest  to  defray  the  expense 
of  the  course  for  groups  of  their  men. 


Deaths. 

.Albert  C.  .Ashton,  treasurer  of  the 
.Ashton  \'alve  Co.,  Cambridge,  Mass., 
died  January  31,  at  St.  Petersburg,  Fla., 
where  he  had  gone  for  his  health.  He 
was  54  years  old.  Mr.  .Ashton  was  a 
son  of  the  late  Henry  C.  .Ashton,  founder 
of  the  .Ashton  Valve  Company.  He  was  a 
member  of  the  .American  Society  of  Me¬ 
chanical  Engineers. 

John  F.  Kennedy,  an  engineer  and  es¬ 
timator  in  the  office  of  William  H.  Mc- 
Kiever.  heating  and  ventilating  engineer 
and  contractor.  New  ^’ork.  died  February 
14,  of  pneumonia.  Mr.  Kennedy  special¬ 
ized  in  sheet-metal  construction  for  ven¬ 
tilation,  and  had  charge  of  this  work  at 
the  Rhode  Island  State  Capitol,  the  New 
York  Public  Library  building,  the  National 
Park  Bank  in  New  York,  and  the  United 
States  Housing  Project  at  Bridgeport, 
Conn.  He  was  a  member  of  the  Ameri¬ 
can  Society  of  Heating  and  Ventilating 
Engineers. 
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Hoffman  Specialty  Company  Host  to 
Philadelphia  Jobbers. 

Over  250  heating  and  plumbing  supply 
men  of  Philadelphia,  together  with  rep¬ 
resentations  from  New  York  and  other 
cities,  were  guests  of  the  Hoffman  Spec¬ 
ialty  Company,  manufacturer  of  the  Hoff¬ 
man  line  of  heating  specialties,  at  a  din¬ 
ner  at  the  Manufacturers’  Club,  in  Phila¬ 
delphia,  February  24.  The  affair,  in  many 
respects,  was  considered  one  of  the  most 
unique  of  its  kind  in  the  history  of  the 
trade. 

tk'orge  I).  Hoffman,  founder  and  i»res- 
ident  of  the  Hoffman  Specialty  Company, 
was  on  liatid  to  receive  the  guests,  al- 
tliough  the  direct  management  of  the 
<linner  was  in  the  hands  of  Charles  \’. 
Haynes,  the  company’s  new  vice-presi¬ 
dent  and  geiural  manager.  'Ihe  New 
>'e)rk  guests  were  accompanied  to  Phila- 
delj)hia  by  James  K.  Peacock,  manager 
of  the  com|>any’s  Xe>v  York  office. 

The  club  rooms  were  alre*ady  filling 
with  guests  wlien  the  New  York  delega¬ 
tion  arrived  and  by  the  time  of  the  din¬ 
ner  hour  the  crowded  club  (juarters  had 
all  the  appearance  of  a  jobbers’  conven¬ 
tion  hall.  .After  the  guests  had  par¬ 
taken  of  a  dinner  which  measureil  well 
up  to  the  best  traditions  of  the  club.  Pres¬ 
ident  Hoffman  extended  a  formal  wel¬ 
come  to  those  present  and  expressed  his 
gratification  in  having  as  his  guests  so 
many  representative  men  in  the  supply 
trade.  He  then  introduced  T.  J.  Miller,  a 
statistician  of  the  Curtis  Publishing  Com¬ 
pany,  of  Philadelphia. 

Mr.  Miller  spoke  at  length  on  business 
conditions  and  prospects  throughout  the 
country.  He  said  the  old  methods  of  sell¬ 
ing  in  which  distribution  pure  and  simple 
was  the  keynote  were  rapidly  giving  way 
to  methods  which  recpiired  the  jobbers 
to  become  merchandising  managers.  One 
of  the  troubles  at  the  time  of  the  business 
slump  in  the  fall  of  P)20,  he  said,  was  the 
fact  that  everyone  was  overstocked  and 
while  the  advertised  lines  continued  to 
leave  the  shelves  the  merchants  were  not 
willing  to  order  new  stocks  until  the  less 
I)Opular  lines  were  also  sold.  At  present 
stocks  are  skeletons  and  the  jobbers’ 
problem  is  to  buy  lines  that  already  have 
public  acceptance.  Such  lines,  he  argued, 
arc  those  which  are  nationally  advertised, 
provided  they  have  the  requisite  quality. 
The  number  of  stocks  and  brands,  he  said, 
must  be  reduced  to  a  minimum  so  as  to 
cut  out  what  he  termed  the  “cobweb”  lines. 

Turning  to  the  problems  of  salesman¬ 
ship,  Mr.  Miller  said  the  trouble  with 
salesmen  to-day  is  that  they  do  not  know 
the  jirohlems  of  retailing  in  detail.  They 
do  not  know  the  past  records  of  the  re¬ 
tailers  with  whom  they  deal.  They  must 
not  only  know  these  things  but  must  study 
the  “potential”  of  these  retailers  for  next 
year  and  the  year  after.  The  secret  of 
selling,  he  said,  depends  first  upon  the  se¬ 
lection  of  good  dealers;  second,  upon 
service,  including  adjustment  and  repairs; 
and,  third,  upon  owning  a  lot  of  favor¬ 
able  public  opinion,  or  good  advertising. 

Mr.  Miller  also  paid  his  respects  to 
dealers  who  make  a  practice  of  what  he 
termed  “spineless  selling,”  or  the  non- 
maintenance  of  prices. 

.As  Mr.  Miller  concluded  the  prolonged 
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applause  showed  how  well  his  message 
bad  been  received  and  how  accurately  he 
had  analyzed  the  business  outlook,  es¬ 
pecially  in  the  supply  trade.  Both  Mr. 
Hoffman  and  Mr.  Haynes  were  warmly 
congratulated  on  the  success  of  the  occa¬ 
sion  which,  it  was  generally  agreed,  will 
have  important  results  in  promoting  bet¬ 
ter  business,  as  well  as  a  better  feeling, 
among  the  sui)ply  dealers  of  Philadelidiia. 


“All  the  Heating  Comforts  of  Home.” 

Warmth  and  comfort  are  the  keynotes 
of  a  life-like  window  display  at  the  New 
York  branch  of  the  .American  Radiator 
Company.  So  natural  are  the  figures  and 
settings  that  the  display  is  the  magnet  for 
an  interested  crowd  of  passers-by  through¬ 
out  the  day.  The  Ideal  Areola  heater 


v  Inch  is  shown  near  the  fireplace  seems 
to  fit  in  the  picture  quite  naturally.  Its  fea¬ 
tures  and  advantages  are  brought  to  the 
attention  of  the  passers-by  by  means  of 
changing  slides. 

- • - 

.Al’Tovent  F.\x  &:  Bi-owEr  Co.,  Chicago. 
Ill.,  manufacturer  of  the  Autovent  line  of 
propeller  fans  and  louvres  and  the  Uni- 
biade  line  of  pressure  and  volume  blow¬ 
ers,  has  opened  a  direct  factory  branch 
office  in  Cleveland,  O.,  at  508  Fidelity 
Mortgage  Building.  L.  B.  Dewey,  for¬ 
merly  with  the  Westinghouse  Electric  & 
Mfg.  Co.,  is  manager. 


W.ANTED — A’oung  engineer,  qualified 
as  engineer  and  estimator  in  heating  and 
ventilating  work,  by  New  A’ork  heating 
contracting  firm.  Write,  giving  particu¬ 
lars  and  sa’ary  desired.  .Address  Wilson, 
care  of  Heating  and  Ventilating  Magazine. 


HOUSE  HEATING  WINDOW  DISPLAY  IN  NEW  YORK  SHOWROOMS  OF 
AMERICAN  RADIATOR  COMPANY. 
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INSTALLATIONS  of  low  pressure  cast- 
iron  boilers  for  large  buildings  are  rapidly 
increasing. 

Today  scores  of  large  apartment  houses, 
schools,  hospitals,  hotels,  theatres,  banks  and 
office  buildings  are  receiving  adequate  warmth 
at  lower  operating  cost  from  cast-iron,  sectional 
low-pressure  boilers. 

The  New  Ideal  79"  Water  Boiler  is 
one  of  the  newest  products  of  our  Institute  of 
Thermal  Research,  designed  to  serve  this  par¬ 
ticular  field. 

Cast  in  sections,  and  assembled  in  two  sepa¬ 
rate  halves  yoked  together  in  the  rear  by  sin¬ 
gle  flow  and  return  headers,  this  new  boiler  is 
easily  adapted  to  any  building.  Due  to  this  type 


of  construction,  it  can  be  easily  installed  in  old 
buildings  as  well  as  new.  It  will  burn  any 
kind  of  fuel  and  may  be  equipped  with  an  Ideal 
Smoke  Preventing  Device. 

As  the  Ideal  TYPE  A  Heat  Machine 
has  proved  to  be  the  best  heating  plant  for  the 
fine  residence,  so  this  79"  Boiler,  we  believe, 
represents  a  long  stride  forward  in  wasteless 
efficient  heating  for  larger  buildings. 

It  has  so  many  new  and  interesting  points 
of  construction  that  a  booklet  is  necessary  to 
present  them  adequately.  We  urge  every  Engi¬ 
neer  and  Architect  interested  in  heating  equip¬ 
ment  for  this  field  of  construction  to  send  for 
this  booklet  today. 

Your  name  on  your  letterhead  will  bring  it. 
Just  use  the  nearest  address  below: 


AMERICAN  RMJIATOR  COMPANY 

Ideal  Boilers  and  AMERICAN  Radiators  for  every  heating  need 

104  West  42nd  St.,  New  York  Dept.  106  816  So.  Michigan  Ave.,  Chics^o 


A  new  heavy-duty 

BOILER  for  large  buildings 
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EFFICIENT  HEATING 

demands  the  JENNINGS  PUMP 


Duplex  "D”  Unit  Continuous  Operation 
Willard^Scbool,  Minneapolis!  Minn. 

Capacity  each  pump  40,000  square  feet 
direct  radiation  air  capacity  25  cubic 
feet  per  minute  in  additiou  to  a  water 
capacity  of  60  gallons  per  minute. 

The  motors  are  only  three  horse  power 


The  Jennings  Pump  consists  of  two  independent  turbine  units,  an  air  pump  and  a  water  pump.  As 
each  material  is  handled  separately,  the  boilor  pressure  is  against  the  water  only.  The  air  and  vapor 
approximately  four-fifths  of  the  volume  handled,  are  delivered  to  atmosphere  without  back  pressure. 
The  saving  in  horse  power  is  over  fifty  percent.  In  other  words,  the  cost  of  current  to  operate  is  cut  in  half. 

Because  of  its  compact  design,  this  equipment  can  be  installed  in  less  than  one-third  the  space  necessary 
with  other  apparatus.  All  interior  parts  are  bronze,  supported  on  annular  ball  bearings  mounted  outside  of 
casing.  Moving  parts  revolve  without  contact. 

Quiet,  reliable  operation  without  annoyance  because  of  shut  downs,  and  minimum  of  expense  for  repairs 
is  assured  if  the  Jennings  Hytor  Vacuum  Heating  Pump  is  installed  on  your  Vacuum  Heating  System. 

There  are  many  other  reasons  why  the  Jennings  is  being  installed  on  practically  all  of  the  big  jobs, 
Bulletin  No.  15  gives  them  in  detail.  Write  for  it. 


The  NASH  ENGINEERING  COMPANY 


SOLTH  NORWALK,  CONN.,  U.  S.  A. 
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TRADE  AND  MISCELLANEOUS  NOTES 


Miscellaneous  Notes. 

Heating  and  Piping  Contractors’ 
Boston  Association  elected  the  follow¬ 
ing  officers  at  its  recent  annual  meeting, 
in  Boston:  President,  Ralph  S.  Franklin, 
A.  B.  Franklin  Co.,  Melrose;  vice-presi¬ 
dent,  Herbert  A.  Snow,  Buerkel  &  Co. ; 
secretary,  C.  W.  Sisson ;  treasurer,  Wil¬ 
liam  T.  Smallman,  Isaac  Coffin  Co. ;  Direc¬ 
tors  :  M.  E.  Chase,  Ross  Chas  Co. ;  F.  F. 
Cleghorn,  Cleghorn  Co. ;  W.  T.  Cousens, 
McLean  &  Cousens  Co. ;  F.  W.  Howard, 
Ingalls  &  Kendirken,  Inc. ;  D.  S.  Huey, 
Huey  Bros.,  Inc. ;  T.  A.  Ridder,  T.  A, 
Kidder  &  Co. 

American  Society  of  Mechanical 
Engineers  will  hold  its  spring  meeting 
in  .\tlanta,  Ga.  The  festivities  will  com¬ 
mence  at  the  University  of  Virginia,  May 
5  and  6,  while  the  program  at  Atlanta 
will  start  Monday,  May  8  and  will  e.xtend 
through  May  11.  The  technical  program 
in  .Atlanta  will  include  papers  furnished 
by  the  Power,  Fuels,  Materials  Handling, 
Management,  Machine  Shop  and  Textile 
professional  divisions. 

January  Construction,  according  to 


the  F.  W.  Dodge  Company’s  reports,  was 
49%  ahead  of  the  corresponding  month 
last  year.  The  total  amount  of  the  con¬ 
tracts  awarded  in  the  27  neartheastern 
States  was  $166,320,000.  Although  this 
represented  a  decline  of  16%  from  the 
previous  month,  it  was  the  second  largest 
January  total  on  the  company’s  records, 
having  been  exceeded  only  in  January, 
1920.  Residential  building  accounted  for 
45%  of  the  January  total,  amounting  to 
$75,728,000.  Business  buildings  amounted 
to  $23,694,000,  or  14%  of  the  total;  in¬ 
dustrial  buildings,  $19,695,000,  or  12% ; 
public  works  and  utilities  $18,735,000,  or 
11%.  Industrial  building  although  small, 
showed  a  gratifying  increase  over  the 
previous  month.  In  New  England,  the 
contracts  awarded  amounted  to  $16,005,- 
000,  a  40%  decline  from  the  preceding 
month,  but  nearly  double  the  figure  for 
January,  1921.  In  New  York  State  and 
northern  New  Jersey,  the  figures  came 
to  $54,260,000,  just  two  and  a  half  times 
the  amount  for  January,  1921,  but  a  de¬ 
crease  of  13%  from  January,  1922.  The 
Midd^  Atlantic  States  reported  a  total 
of  $24,237,000,  a  decrease  of  24%  from 


the  preceding  month,  but  a  marked  in¬ 
crease  over  the  corresponding  month 
last  year.  In  the  Pittsburgh  district, 
the  figures  were  $25,966,000,  an  increase 
of  16%  over  the  preceding  month,  and  a 
decrease  of  6%  from  January,  1921.  In 
the  central  West,  building  contracts 
amounted  to  $42,794,000,  7%  under  the 
figure  for  the  preceding  month,  and  19% 
greater  than  the  January,  1921,  total.  In 
the  Northwest  the  total  was  $3,058,000, 
64%  less  than  that  for  December  and 
33%  less  than  January,  1921. 

Eastern  Supply  Association  held  its 
winter  meeting  at  the  Hotel  Astor,  New 
York,  February  8,  with  an  attendance 
of  some  300  members.  President  A.  M. 
Maddock  in  his  opening  address  voiced 
the  feeling  of  optimism  over  business 
conditions  which  he  had  noted  on  all 
sides.  His  views  were  confirmed  by  the  re¬ 
ports  on  business  conditions  made  by  va¬ 
rious  members.  Among  the  speakers  at  the 
meeting  were  Frank  B.  Lasette,  former 
president  of  the  National  Association  of 
Master  Plumbers,  w’ho  spoke  on  the  bene¬ 
fits  to  be  derived  from  cooperation  be¬ 
tween  manufacturer,  jobber  and  retailer 
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and  others,  in  which  he  endorsed  the 
wr)rk  of  the  National  Trade  Extension 
Hureau;  and  Ralph  I).  Wilson,  general 
manager  of  the  Babson  Statistical  Bu¬ 
reau,  who  spoke  encouragingly  of  business 
prospects  although  he  urged  the  utmost 
caution  and  energy  to  secure  results. 

New  York — The  so-called  Unter- 
myer  wage  proposal  offered  to  the  New 
York  City  Building  Trades  Employers’ 
Association  has  been  rejected  by  that 
body.  According  to  the  terms  of  the  pro¬ 
posal  a  new  contract  was  to  be  made  for 
two  years  from  January  1,  1922,  between 
the  employers  and  the  workmen  in  the 
building  industry  at  the  present  wage 
scale  during  1922.  It  was  further  pro¬ 
posed  that  the  wage  scale  for  1923  be 
based  on  that  of  1922,  subject  to  decrease 
or  increase  in  cost  of  living  for  1922  as 


compared  with  1921,  provided  that  the 
continuance  of  the  present  wage  scale  and 
the  amount  of  the  wage  scale  for  1922 
he  conditioned  as  to  the  wages  of  $1.00  per 
hour  for  each  member  of  the  unions, 
upon  the  efficiency  of  each  union  sep¬ 
arately  considered.  This  efficiency  was 
to  be  determined  by  an  arbitration  board 
of  seven  members. 

Chicago,  Ill. — In  the  final  award  of 
Judge  K.  M.  Landis  on  the  building 
trades  wages,  those  of  the  steam  fitters 
and  plumbers  remained  unchanged  at  95 
cents  an  hour.  It  was  stated  by  Presi¬ 
dent  W.  .\.  Curran,  of  the  Building 
Trades  Council,  that  the  unions  would 
now  abide  by  the  judge’s  decision  and 
go  l)ack  to  work  if  the  non-union  men 
now  emi)loycd  in  the  builditig  trades 
were  withdrawn.  It  is  expected  that  the 


citizens’  committee  will  not  compromise 
on  this  point  on  the  ground  that  the 
union  members  by  violating  the  terms 
of  the  award  became  outlawed. 

Central  Supply  Association  held  its 
eighty-eighth  regular  meeting  at  the  Hotel 
Stratford,  Chicago,  February  15.  Fol¬ 
lowing  a  report  by  F.  T.  Hanley,  of 
Chicago,  representing  a  sub-committee 
of  a  general  committee  appointed  by  Sec¬ 
retary  of  Commerce  Herbert  Hoover,  on 
the  adoption  of  a  uniform  specification 
w'hich  will  apply  to  all  material  used  by 
the  government  in  its  building  operations, 
the  association  adopted  a  resolution  en¬ 
dorsing  the  movement  and  providing  also 
for  the  establishment  of  a  National  Bu¬ 
reau  of  Standardization.  The  president  of 
the  association  was  authorized  to  appoint 
a  committee  to  cooperate  with  the  commit- 


Three  times  a  day---during  morning,  noon,  and  evening  cooking  periods---21  times 
a  week  or  over  a  thousand  times  a  year  an 


Kitchen  Ventilator  will  keep  cooking  odors  and  greasy  fumes  from  circulating  through  every  room. 

The  Ilgair  Is  the  most  useful  of  Household  Appliances.  It  costs  less  despite  the  fact  that  it  is  used  the 
most.  Send  for  descriptive  circular,  also  literature  on  Ilg  Self  Cooled  Motor  Fans  for  other  uses. 

With  the  closing  of  windows  and  doors  during  cold  weather  “Ventilation  through  the  Kitchen”  will  be 
eagerly  sought  by  every  home  owner.  Contractors  can  sell  many  Ilgairs  right  now. 


FOR  OFFICES  •  STORES  • 
I  ^  E\CTORIES  •  PUBLIC  BUILDINGS 
RESTAURANTS  -THEATRES  •  HOUSES-™- 


ILG  ELECTRIC  VENTILATING  CO.,  ““ 
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RE-ENFORGED 


Quick  Opening 


Note  General  Lines  Carefully 


The  ONLY  Packless  and  Mod¬ 
ulated  Valves  in  which  the  Pack¬ 
less  Feature,  although  a  positive 
seal  within  itself  and  practically 
indestructible,  is,  through  a  pack¬ 
ing  cushion  and  a  very  heavy 
special  spring,  automatically  re¬ 
enforced,  providing  two  or  double, 
independent,  positive,  bonnet 
seals  at  all  times. 


These  valves 
will  withstand 
high  pressures 
and,  therefore, 
are  of  superior 
value  for  vacu¬ 
um  and  low 
pressure  serv¬ 
ice. 


We  specialise  on  high  grade  Radiator  Valves  and 
furnish  the  largest  line  of  any  company  in  the  butinets 

Printed  matter  and  prices  on  application 

MARSH  VALVE  CO.,  Erie,  Pa. 


<JENKINS> 


“Genuine” 

Discriminating  users,  the  country 
over,  are  insisting  on  the  valves  that 
they  know  are  the  original  and  true 
stock  —  genuine  Jenkins.  Every 
Jenkins  Valve  is  easily  identified  by 
the  Jenkins  “Diamond  Mark”  and 
signature  which  are  cast  on  the  body. 
Know  this  mark  and  demand  the 
valves  that  are  a  standard  of  depend¬ 
ability  and  service. 

Sold  at  supply  houses  everywhere. 
JENKINS  BROS. 

New  York  Boston  Philadelphia 

Chicago  Montreal  London 

FACTORIES:  Bridgeport,  Conn. 
Elizabeth,  \.J.,  Montreal,  Canada 


The  Cleveland  Discount  Company 
building,  lifting  its  head  among 
its  lofty  neighbors,  is  a  fitting  item 
in  the  growth  of  the  wonder  city  of  the 
Lakes. 


Buffalo  Fans  and  Carrier  Air  Washers 
will  help  to  make  its  banking  rooms  and 
vaults  fresh  and  pleasant. 

The  same  appropriate  selection  of 
apparatus  will  serve  the  same  high 
purpose  in  the  new  Public  Auditorium. 
The  Federal  Reserve  Bank,  Keith’s 
Theater,  and  Wade  Park  Manor  Hotel, 
to  mention  only  a  few  of  our  Cleveland 
orders. 


Buffalo  Forge  Company 

Buffalo  New  York 
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tee  of  the  Department  of  Commerce. 
Professor  George  C.  Whipple,  is  the  chair¬ 
man  of  the  Plumbing  and  Heating  Divi¬ 
sion  of  the  Department  of  Commerce 
committee.  Fuller  support  of  the  work  of 
the  National  Trade  Extension  Bureau  was 
provided  for  in  a  resolution  authorizing 
the  president  to  appoint  a  more  general 
committee  representing  the  various  States 
to  secure  both  financial  cooperation  and 
a  more  widespread  interest  in  the  work. 
William  J.  Woolley,  the  manager  of  the 
bureau,  made  a  suggestive  talk  along  these 
lines.  In  the  afternoon  Charles  Piez, 
president  of  the  Link-Belt  Company,  and 
a  member  of  the  executive  committee  of 
the  Citizens’  Committee  to  Enforce  the 
l^andis  award,  spoke  on  “The  Building 
Industry  in  Chicago  and  Surrounding  Ter¬ 
ritory.”  In  the  discussum  of  business  con¬ 
ditions,  both  manufacturers  and  jobbers 
expresse<l  a  feeling  of  greater  hopeful¬ 
ness  than  has  been  evident  in  several 


and  John  R.  Kehm,  contractor.  The  spe¬ 
cific  charges  were  in  connection  with  the 
heating  contract  for  the  building  of  the 
of  the  Central  Coal  Storage  Company. 

Dwight  P.  Robinson  &  Co.,  New 
York,  has  been  given  the  contract  for  the 
construction  of  the  exposition  building  to 
house  the  exhibits  of  the  United  States 
at  the  Brazilian  Exposition  next  Septem¬ 
ber.  It  is  stated  that  the  building  will  be 
of  permanent  construction  and  will  be 
converted  later  into  an  embassy  for  this 
country’s  diplomatic  representative  after 
the  close  of  the  exposition. 


Chicago,  Ill. — Two  officials  of  the 
master  steam  fitters’  association,  a  business 
agent  and  three  heating  contractors  have 
been  indicted  in  Chicago  for  conspiracy 
to  “fix”  the  prices  of  heating  plants.  The 
indictments  were  returned  secretly  by  the 
special  grand  jury  which  has  been  in¬ 
vestigating  the  Dailey  Commission  charges. 
Those  indicted  are  Charles  Glennon,  sec¬ 
retary  of  the  Master  Steam  Fitters’  As¬ 
sociation;  his  assistant,  Lewis  T.  Braun; 
Charles  M.  Rau.  business  agent  of  the 
Steam  fitters’  union ;  W.  A.  Pope,  heat¬ 
ing  contractor;  Robert  Wray,  contractor; 


New  York. — Shippers  of  the  country 
made  a  score  of  99.1%  in  the  “Perfect 
Package  Campaign”  according  to  a  re¬ 
capitulation  of  results  of  the  movement 
inaugurated  by  the  Joint  Campaign  Com¬ 
mittee  of  the  .■\merican  Railway  Associa¬ 
tion  and  the  .American  Railway  Express 
Company.  During  the  “Perfect  Package 
Month,”  as  November  was  designated,  the 
railroads  were  credited  with  handling 
9  339,745  freight  shipments.  During  the 
same  period  the  express  companies  han¬ 
dled  10,899,352  shipments. 


and  Dr.  Julius  Klein,  director  of  the 
bureau,  the  industrial  and  business  con¬ 
tracts  of  the  bureau  have  been  greatly  en¬ 
larged,  business  relations  with  trade  as¬ 
sociation  committees  established  and  so- 
called  Commodity  Divisions  of  the  bureau 
established. 


National  Association  of  Building 
Trades  Employers,  at  its  annual  con¬ 
vention  in  Cleveland,  O.,  January  12,  re¬ 
elected  Walter  Klie  as  president. 


National  Trade  Extension  Bureau’s 

officers  for  the  coming  year,  as  elected  at 
a  meeting  of  the  bureau’s  board  of  direc¬ 
tors,  in  Evansville,  Ind.,  January  16-17, 
are  as  follows :  President,  Joseph  W.  Can¬ 
non,  Chicago;  vice-president,  A.  M.  Mad- 
dock,  Jr.,  Trenton,  N.  J.;  treasurer,  L.  C. 
Huestnann.  Indianapolis ;  secretary-man¬ 
ager,  W.  J.  Woolley. 


Central  Station  Heating  Notes. 


Washington,  D.  C. — F.  M.  Feiker, 
who  for  the  past  eight  months  has  been 
assisting  Secretary  of  Commerce  Herbert 
Hoover  in  the  reorganization  of  the  De¬ 
partment,  has  resigned.  He  has  not,  how¬ 
ever,  completely  severed  his  connection 
with  the  Department,  but  will  serve  as  a 
special  agent  of  the  Bureau  of  Foreign  and 
Domestic  Commerce.  Under  the  direction 
of  Mr.  Feiker.  who  is  vice-president  of 
the  McGraw-Hill  Company,  of  New  York, 


Aurora,  Ill. — Petitions  have  been 
filed  with  the  Interstate  Commerce  Com¬ 
mission  by  Corporation  Counsel  Maurice 
F.  Lord,  asking  that  gas,  steam  heat  and 
telephone  rates  in  Aurora  be  reduced.  In 
effect,  the  petitions  ask  that  the  steam 
heat  rates  be  reduced  considerably  and  a 
rebate  given  consumers.  The  present 
rates,  which  were  established  in  October, 
1920,  start  at  $1.05  per  1000  lbs.  for  the 
first  25,000  lbs.  decreasing  until  the 
amount  of  150,000  is  reached.  The  flat 
rate  is  63  cents  per  season  per  foot  o*f 
required  radiation. 

Cleveland,  O. — survey  of  the  muni- 


LEHinH 


MULTIBLADE 

FANS 


/Where  large  volumes  of  air  are  to  be  handled  at  comparatively  low  pressures 
such  as  in  heating  and  ventilating  systems  LEHIGH  Multiblade  Fans  are 
guaranteed  to  be  equal  to,  if  not  superior,  to  any  other  fans  on  the  market. 

A  study  of  the  capacity  tables  and  characteristic  curves  in  the  Lehigh  catalogue 
clearly  proves  this  fact. 

To  further  substantiate  this  statement,  your  attention  is  directed  to  the  large  inlet 
and  outlet,  the  cone  shaped  hub,  the  absence  of  stay-rods,  the  rigid  construction  secured 
by  special  blades  running  tangent  from  the  hub  to  the  periphery  of  the  wheel  and  also 
various  other  details. 

May  we  send  you  a  copy  of  our  catalogue? 

HERSH  BROTHERS  CO. 

654  Mill  Street  ALLENTOWN,  PA 


ITir»eh‘Wickwin  Building,  Chicago.  Ua^taating 
ayatcm  ia  drained  with  an  A  B  C  Detroit  Trap.\ 


Keep  Your  Steam  Heated  Eiquipment  at  High  Tem¬ 
perature — Return  Your  Condensation  Direct  to  Boilers 
and  Eliminate  Pumps — Save  15  per  cent  of  Coal 


Steam  drainage  equipment  if  properly  installed,  will  keep  your 
steam-heated  machinery  and  apparatus  at  high  temperature  and 
speed  up  production. 

Efficient  steam  drainage  is  made  certain  with  the  ABC  Detroit 
Trap  System  which  returns  the  condensation  at  high  temperature 
direct  to  your  boilers. 

By  returning  the  condensation  to  boilers,  without  the  aid  of  pumps* 
a  fuel  saving  is  effected  because  it  is  not  necessary  to  allow  ^e 
condensation  to  cool  to  212  degrees — the  highest  temperature  at 
which  the  condensation  can  be  handled  by  pump. 

If  you  are  operating  a  plant  with  steam  power — if  you  have  a 
steam  drainage  problem — bring  it  to  the  attention  of  our  engineers. 
Let  us  demonstrate  that  with  the  ABC  Detroit  System  you  will 
not  only  increase  your  production  but  you  will  also  lower  your 
fuel  cost  at  least  10  per  cent.  Write  for  (fur  booklet  completely 
describing  the  ABC  Detroit  System. 


AMERICAN  BLOWER  COMPANY,  DETROIT 

BRANCH  OFFICES  IN  ALL  PRINCIPAL  CITIES 

CANADIAN  SIROCCO  COMPANY,  LIMITED,  WINDSOR,  ONTARIO 

(56] 

"fSiiH>€C4y4h*0€lucU^ 

•  LOWER-S  •  EXHAUSTEI^S  •  VENTILATING  FANS  •  AIR.  WASHER.S  •  ENGINES 

FOIt  XXEA'TIN’G  ,  VX:NTXI.ATING  ,  DXt.YIN'G  « 
Ain  CONDITIONING  ,  NCECHANICAI.  DRAFT 
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cipal  heating  plant  has  Ix-'cn  l)egun  by  G. 
\V.  Knisely,  who  has  been  apixjintcd  a  spe¬ 
cial  engineer  by  Utilities  Director  Arthur 
B.  Roberts,  to  learn  if  the  plant  is  being 
operated  at  a  loss,  as  has  been  reported, 
and,  if  so,  to  find  a  remedy. 

Edwardsville,  Ind. — The  Southern 
Illinois  Light  and  Power  Comi)any  has 
been  looking  over  the  electric  light  and 
IKnver  situation  in  Staunton  and  is  con¬ 
sidering  submitting  a  proposition  to  take 
over  the  plant  and  furnish  the  city  with 
electric  current  for  light,  power  and  heat¬ 
ing  purposes. 

Tacoma,  Wash. — Electric  heating  of 
homes  in  Tacoma  through  the  sale  of  the 
excess  jiower  load  of  the  Tacoma  Light¬ 
ing  Comiiany  has  been  made  the  subject  of 
a  recent  bulletin  issued  by  the  Engineering 
Experiment  Station  of  the  University  of 
Washington.  Tacoma  with  its  rate  of 
cent  per  kilowatt  hour  for  heating,  with  a 
minimum  charge  of  $9.00  per  kilowatt  of 
maximum  demand,  is  credited  with  the 
lowest  rates  for  domestic  electric  power 
in  America.  The  city  also  has  the  larg¬ 
est  application  of  electrical  heating  for 
homes  on  the  continent,  it  is  asserted.  The 
growth  in  the  use  of  electricity  for  house 
heating  has  been  from  546  at  the  close  of 
1019  to  925  in  1920,  or  69%  increase,  while 
the  number  of  installations  since  that  time 
have  increased  the  percentage  to  300%. 
The  connected  load  during  the  same  pe¬ 
riod  has  iticreased  from  3625  to  6104  kilo¬ 
watts. 

In  going  into  the  heating  rate  offered 
by  Tacoma  and  the  use  made  of  electric 


heating  in  Tacoma  homes,  the  bulletin 
takes  occasion  to  quote  authorities  to  the 
.effect  that  electrical  energy  cannot  be  ex¬ 
pected  ever  under  present  conditions  to 
compete  in  a  general  way  with  fuel  heat¬ 
ing,  as  no  electrical  plant  can  afford  to 
sell  more  than  otherwise  waste  power  at 
rates  low  enough  to  compete,  and  agrees 
with  this  opinion. 

In  discussing  the  reason  for  the  low 
heating  rate  made,  the  University  report 
has  the  following  to  say : 

“Instead  of  being  its  principal  load, 
Tacoma’s  heating  business  is  and  should 
be  looked  upon  as  in  the  nature  of  an  ex¬ 
cess  or  surplus  power  load.  In  1914  the 
City  of  Tacoma,  finding  itself  with  a  hy¬ 
droelectric  plant  on  its  hands  having  a 
capacity  considerably  in  excess  of  that 
demanded  by  e.xisting  or  immediately  pro¬ 
spective  power  and  lighting  requirements 
of  the  city,  was  confronted  with  the  al¬ 
ternative  of  either  letting  the  excess  en- 
ergy  go  over  the  dam  unused,  or  stimu¬ 
lating  additional  demand  for  it  outside  of 
■the  ordinary  'channels.  The  domestic 
heating  load  offered  possibilities  of  large 
additional  loads  if  rates  could  be  estab¬ 
lished  which  would  make  it  economically 
possible.  Such  a  rate  would  have  to  be 
low  enough  to  encourage  the  use  of  con¬ 
siderable  electrical  heating  and  still  high 
enough  to  maintain  coal  and  wood  in  a 
strongly  competitive  position  from  the 
standpoint  of  cost,  so  as  to  prevent  the 
general  adoption  of  the  electric  method. 
I'p  to  the  present  time  the  half-cent  rate 
seems  to  have  accomplished  this  result.  It 
is  questionable,  however,  whether  with 


present  prices  of  coal,  the  heating  rate 
could  not  well  be  somewhat  higher. 

“One  other  factor  which  has  an  im¬ 
portant  bearing  on  rates  for  domestic 
power  is  the  fact  that  the  domestic  power 
load  and  the  industrial  power  loads  are 
largely  supplementary,  that  is,  they  require 
generating  machinery  capacity  at  differ¬ 
ent  hours  during  the  24-hour  period.’’ 

It  is  the  contention  of  opponents  of  the 
city’s  heating  rate  that  w’hile  the  sale  of 
domestic  current  for  heating  improves 
the  daily  load  factor,  that  is,  tends  to  ex¬ 
tend  the  hours  of  heavy  demand  back¬ 
ward  in  the  day  from  the  evening  peak  to 
early  morning  hours,  it  nevertheless 
causes  a  poorer  yearly  load  factor  be¬ 
cause  the  greatest  heating  demand  comes 
in  the  winter  months  at  the  same  time  the 
lighting  demand  is  the  heaviest,  leaving 
the  summer  minimum  demand  or  “valley” 
relatively  deeper  in  comparison  with  the 
winter  “peak,”  which  represents  the  de¬ 
veloped  capacity  which  an  electric  plant 
must  have.  They  contend  all  domestic 
heating,  and  some  include  cooking,  as 
ruinous  at  city  rates. 

The  University  report  shows  that  the 
demand  for  domestic  heating  power  ex¬ 
tends  throughout  the  year,  declining  to 
1%  of  the  total  year  demand  in  July,  when 
water  heaters  probably  account  for  most 
of  the  use  of  current;  while  the  six-month 
period'  from  April  to  September,  inclu¬ 
sive  of  both  months,  accounts  for  25%  of 
the  total  demand. 

The  city  light  department  heads  contend 
that  they  can  assume  a  certain  percentage 
of  domestic  heating  without  detrimentally 


EAST  HIGH  SCHOOL 
AKRON,  OHIO. 


Just  one  of  the  TWENTY-FOUR  PUBLIC  SCHOOL  BUILDINGS  AT  AKRON,  OHIO 

equipped  with 

BUCKEYE  FANS  AND  SPECIALTIES. 

We  furnished  the  fans,  dampers,  registers,  grilles,  and  faces  for  the  above  buildings. 

Why  not  use  our  catalogs  and  prices? 


BUCKEYE  BLOWER  COMPANY 


COLUMBUS,  OHIO 

Atlanta,  Ga. 
Pittsburg,  Pa. 


Cleveland,  Ohio 
Chicago,  111. 


Cleveland,  Ohio 
Toledo,  Ohio 
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FRANKFORD  HIGH  SCHOOL,  PHILADELPHIA,  PA.  j.  Horace  Cook.ArcMun 

Equipp>ed  with  Sturtevant  fans  and  air-washers 


SCHOOL  VENTILATION 


The  large  number  of  people  interested  in  schoolhouse  design  from  different  angles  is  respon¬ 
sible  for  the  various  theories  constantly  being  offered  architects  and  schoolboards  with  regard 
to  school  ventilation. 

The  whole  subject  can  be  reduced  to  the  problem  of  giving  the  students  fresh,  clean  air  in  proper 
volume  and  at  a  comfortable  temperature.  Years  of  close  study  have  proved  to  us  nothing  better 
than  washed  air  distributed  by  a  fan  system  readily  controlled  as  to  temperature  and  volume. 

The  best  evidence  of  the  correctness  of  our  views  is  the  large  number  of  important  city  schools, 
erected  with  the  best  architectural  and  engineering  advice  in  which 

Sturtevant  Equipment 

is  chosen  for  the  ventilating  system. 

Experimental  work  involving  the  expenditure  of  public  funds  should  not  be  permitted,  as  heating  and  ventilating 
constitute  the  most  important  details  of  the  mechanical  equipment  of  schools.  The  research  work  of  the  school 
authorities  and  engineering  societies  of  our  large  cities  px)ints  out  the  simple,  practical  way. 

Competent  engineers  in  our  twenty-four  branch  offices  will  gladly 
consider  your  problems  in  schoolhouse  or  other  building  plans 


B.  E.  Sturtevant  Comp.\ny 

HYDE  PARK,  BOSTON,  MASS. 

STURTEVANT  BRANCH  OFFICES 

ATLANTA.  GA.  CINCINNATI.  OHIO  HARTFORD.  CONN.  NEW  YORK.  N  Y.  ST.  LOUIS.  MO  W.ASHINGTON.  D.  C. 

job  Walton  Bldg.  bi04thNationalBankBldg.  Pearl  Street  52  Vanderbilt  .Ave.  zoSbRailwayExch.Bldg.  1006  Loan  &  Trtist  Bid  g. 

boston.  MASS.  CLEVELAND.  OHIO  K.ANSAS  CITY.  MO.  PHILADELPHIA.  PA.  SALT  LAKE  CITY.  UTAH 

555  Mass.  Trust  Bldg.  45b  Guardian  Bldg.  707  Mutual  Bldg.  i  j5  No.  Third  818  McIntyre  Bldg.  ^CAITONT**^ 

buffalo.  N.  Y.  DALLAS,  TEXAS  LOS  ANCELES,  CALIF.  PITTSBURGH,  PA.  SANFR.ANCISCO.CAL1F.  siONT^.AL  ‘ 

100  Bedford  Ave.  34«  •  Knight  St.  41 1  Hollingsworth  Bldg.  71 1  Park  Bldg.  759  Monadnock  Bldg.  ‘  New  Birks  Bldg 

CHICAGO,  ILL.  DETROIT,  MICH.  MINNE.APOLIS.MINN.  ROCHESTER,  N.  Y.  SE.ATTLE.  WASH.  TORONTO 

530  So.  Clinton  St.  3000  Grand  River  Avenua  804  Met.  Life  Bldg.  1014  Granite  Bldg.  1 105-1  lob  ^\'hite  Bldg.  no  Lumsden  Bldg. 
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affecting  the  system’s  yearly  load  factor, 
in  combination  with  lighting,  cooking, 
water  heating  and  industrial  power  loads, 
and  at  the  same  time  increase  the  total 
sales  of  current  and  the  consequent  profits 
of  the  plant.  Thus  far  the  domestic 
heating  has  not  been  in  excess  of  the 
other  elements  of  demand  they  believe, 
but  they  arc  still  studying  and  experiment¬ 
ing  to  determine  what  percentage  of  heat¬ 
ing  the  system  can  actually  stand. 


Manufacturers’  Notes. 

Stark  Sheet  Metal  Works-  Co.,  Can¬ 
ton,  O.,  announces  that  \V.  B.  Crawford, 
formerly  with  the  Massachusetts  Fan 
Company  as  Cleveland  representative, 
has  been  appointed  Illinois  representative 
for  the  Stark  Sheet  Metal  Works  Co., 
manufacturer  of  the  Mack  ejector  and 
•Airomatic  ventilators  and  the  Perfecto 
damper  regulator  and  indicator.  Mr. 
Crawford  will  make  his  headquarters  in 
Chicago,  at  501  Tacoma  Building.  It  also 
announced  that  the  company’s  products 
are  now  being  handled  in  Pittsburgh  by 
r*.  .\.  Geier,  2.10  Fifth  .\vcnue,  Pittsburgh. 

Crane  Co.,  Chicago,  Ill.,  has  opened 
new  branch  offices  in  Lima,  O.  and  in 
Fast  Chicago,  Ind.  The  company’s  new 
warehouses  in  Pittsburgh  and  New  Or¬ 
leans,  it  is  stated,  are  nearing  comple¬ 
tion. 

Utica  Heater  Co.,  Utica.  X.  Y.,  held 
its  annual  sales  convention  in  Utica,  Jan¬ 
uary  10-12,  at  the  Hotel  Utica.  Fifty  of 
the  company’s  representatives  were  pres¬ 
ent.  Among  the  topics  taken  up  at  the 
five  regular  business  sessions  were  general 
problems  in  heating,  practical  installation 
problems,  important  phases  of  salesman¬ 
ship,  territory  development  and  prices 
and  terms.  The  three-day  convention 
wound  up  with  a  dinner  at  the  Hotel 
I'tica. 

Abram  Cox  Stove  Co.,  Philadelphia, 
Pa.,  announces  the  election  of  the  follow¬ 
ing  officers  at  the  annual  meeting  of  the 
company,  held  February  15:  President,  A. 
C.  Mott;  vice-president,  .\.  C.  Mott,  Jr.; 
E.  S.  Dean,  treasurer ;  E.  F.  Glore,  sec¬ 
retary;  Walton  Pennewill,  general  coun¬ 
sel.  Mr.  Glore  was  formerly  general  sales 


manager  of  the  company  and  his  many 
friends  will  welcome  his  return  to  the 
company  in  an  executive  capacity. 

Trane  Co.,  manufacturer  of  the 
Trane  heating  specialties  and  originator 
of  the  Trane  system  of  vapor  heating, 
announces  that  its  advertising  department 
has  been  transferred  from  the  Chicago 
branch  to  the  home  office  in  LaCrosse, 
Wis.  This  action  has  been  taken  to  fa¬ 
cilitate  a  broadened  advertising  program — 
including  increased  space  in  trade  papers 
and  extensive  direct-by-mail  work — which 
has  been  made  possible  by  the  rapidly  in¬ 
creasing  demand  for  its  products.  L.  A. 
Trumble  will  be  in  charge  of  the  work. 
He  was  formerly  in  the  advertising  de¬ 
partment  of  the  Commonwealth  Edison 
Company  of  Chicago. 

Hart  &  Crouse  Co.,  Utica.  X.  V..  has 
appointed  Martin  Rooney  vice-presi¬ 
dent  and  manager  of  sales.  Mr.  Rooney 
was  formerly  manager  of  the  Detroit 
branch  of  the  American  Radiator  Com¬ 
pany. 

H.  W.  Nelson  Corporation,  Moline. 
Ill.,  is  the  name  under  which  Moline  Heat 
will  be  known  hereafter.  The  company, 
it  is  stated,  will  continue  under  the  same 
management  to  manufacture  and  sell  the 
I’nivent  and  Moline  Heat,  but  as  two 
distinct  and  separate  products.  Six 
years  ago  the  Moline  Heat  system  of 
steam  circulation  was  marketed  under  the 
firm  name  of  the  Moline  Vapor  Vacuum 
Company  being  changed  at  that  time  to 
Moline  Heat. 

Wilson  Welder  &  Metals  Co.,  Inc.. 
132  King  St.,  New  York,  manufacturer 
of  arc  welding  machines  and  certified 
welding  metals,  announces  the  appointment 
of  R.  L.  White  as  district  manager  in 
charge  of  the  Detroit  office,  809  Kresge 
Building,  Detroit. 

Hoffman  Specialty  Co.,  Waterbury, 
Conn.,  held  a  notable  convention  of  its 
sales  force  during  the  week  of  January 
23-28.  The  sessions  on  the  first  four  days 
were  held  at  the  Hotel  Biltmore,  in  New 
York  and  the  remaining  sessions  at  the 
company’s  plant  in  Waterbury.  George  D. 
Hoffman,  president  and  founder  of  the 
company,  presided.  Following  the  first 
session,  on  the  23rd,  a  dinner  was 
held  at  the  Biltmore,  which  was  at¬ 


tended  by  some  40  heating  and  plumbing 
men,  in  addition  to  the  company’s  repre¬ 
sentatives.  The  speakers  included  C.  V. 
Haynes,  the  new  vice-president  and  gen¬ 
eral  sales  manager,  who  discussed  the 
sale  of  Hoffman  products  by  the  jobber; 
Mr.  Hoyt,  of  Hoyt’s  Service,  New  York, 
who  discussed  the  company’s  advertising 
campaigns;  and  Mr.  Parlin,  statistician  of 
the  Curtis  Publishing  Company,  Phila¬ 
delphia,  who  emphasized  the  upward 
trend  in  business  conditions.  The  last  two 
days  were  spent  at  the  company’s  plant 
in  W'aterbury. 

Among  those  who  attended  the  con¬ 
vention  were  George  D.  Hoffman,  presi¬ 
dent  ;  Charles  V.  Haynes,  vice-president 
and  general  manager ;  W.  K.  Simpson, 
secretary;  E.  S.  Storm,  vice-president, 
Chicago;  F.  H.  Gaylord,  Minneapolis; 
F.  C.  Reeder,  Knoxville,  Tenn. ;  J.  W. 
Crossley,  Erie,  Pa.;  R.  R.  Emerson,  New 
York;  J.  K..  Peacock,  New  York;  G.  A. 
Suits,  Boston;  Edward  F.  Pierce,  Jr., 
Boston;  H.  F.  Hobby,  New  York  and 
William  Bowles,  Chicago. 

Whitlock  Coil  Pipe  Co.,  Hartford, 
Conn.,  announces  the  appointment  of 
George  D.  B.  Van  Tassel  to  represent  the 
company’s  interests  in  Detroit,  Mich.,  and 
vicinity.  Mr.  Van  Tassel,  who  is  known 
as  a  superheater  expert,  will  specialize  in 
this  field  in  connection  with  the  company’s 
line  of  heat  exchange  apparatus,  including 
the  Whitlock  all  steel  superheater  which 
was  recently  placed  on  the  market. 


New  Incorporations. 

Anderson  Magnesia  Products  Co., 

Boston,  Mass.,  capital  $100,000,  to  manu¬ 
facture  and  deal  in  magnesia  and  asbestos 
products.  Incorporators:  James  G.  An¬ 
derson,  James  G.  Anderson,  Jr.,  and 
Nochiro  Saito,  all  of  Boston. 

Domestic  Oil  Heating  Co.,  Boston, 
Mass.,  capital  $25,000,  to  manufacture  oil¬ 
heating  equipment.  Directors :  J.  Freder¬ 
ick  Mann  and  Paul  Barron  Weston,  Jr., 
of  Boston,  and  George  R.  Rowell,  of 
Cambridge,  Mass. 

Ketchum  Heating  Co.,  Chicago,  Ill., 
capital  $15,000,  to  manufacture  and  deal 
in  heating  and  plumbing  materials.  In¬ 
corporators :  Louis  Slinger,  James  T. 


Vento  Return  Line  Valve 

for  Vacuum  and  Vapor  Heating  Systems  is  a  fuel-saver  from  the  moment  that  it  is  put  to  work  on  the  heating  system. 
It  never  fails  in  its  promise  to  make  the  heating  system  give  dollar-for-dollar  service  for  every  ounce  of  fuel  consumed. 

Our  latest  Booklet,  "The  Perfect  Heating  System,”  will  be  mailed  on  request  to  any  heating  engineer. 

WM.  S.  HAINES  &  COMPANY 
PHILADELPHIA 


Steam  Traps 
Air  Traps 


Steam  Separators 
Exhaust  Heads 


Oil  Separators  Strainers 

Boiler  Alarm  Water  Columns 


WRIGHT-AUSTIN  CO. 


DETROIT,  MICHIGAN 
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Hifth  Speed  Type  “C’ 
Seri'Vane  Fan 


Hl^h  Pressure  Blower  Direct 
Connected  to  Turbine 


Stoker  Fan 


Peerless  Air  Washer 


Type  “C”  Seri'Vane  Fan 


Slow  Speed  Planing  Mill 
Exhauster 


The  New  York  Blower  Co. 


Chicago,  Ill. 


La  Porte,  Ind. 


Peerless  Ventilator 


We  manufacture  a  complete  line  of 
fan  equipment  and  appurtenances. 
By  concentrating  on  this  one  class 
of  products  we  are  able  to  make 
them  better  every  year. 


Chicago,  Ill. 


La  Porte,  Ind. 


Branch  Office*  in  Principal  Citiea 


If  you  are  interested  in  drying,  humi¬ 
difying,  heating,  ventilating,  me¬ 
chanical  draft,  removal  of  shavings 
or  similar  installations,  pleeise  com¬ 
municate  with  us.  If  we  ceuinot 
honestly  prove  facts  to  you  showing 
the  benefits  that  will  follow  from  an 
installation  for  your  special  problem, 
we  will  freoikly  so  state. 


Motor  Driven  Propeller  Fan 


The  New  York  Blower  Co. 


Pulley  Driven  Disc  Fan 
for  Mines 


The  old  fallacy  that  fan  equipment 
was  a  luxury  is  now  known  to  be 
untrue;  it  is  an  economical  necessity. 
We  can  give  actual  installations  in 
all  kinds  of  industries  where  through 
the  wise  employment  of  fan  equip¬ 
ment  manufacturers  have  improved 
the  quality  of  their  product,  and  in¬ 
creased  production  with  a  reduction 
in  factory  cost. 
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Ketchum,  Marcus  Weil.  Correspondent, 
Louis  Slinger,  Harris  Trust  Building. 

Locken  Heating  Co.,  4123  West 
North  Ave.,  Chicago,  Ill.,  capital  $5,000  to 
conduct  a  heating  and  plumbing  contract¬ 
ing  business.  Incorporators;  Rose  Her¬ 
bert,  Marie  Needham  and  Charles  E. 
Green.  Correspondent,  Green,  Beverly  & 
Rice,  30  North  La  Salle  St. 


boiler;  $21,350  with  a  Pacific  type;  and  Daly  &  Sons,  Waterbury,  Conn.,  $78,720; 
$21,450  with  a  Kewanee  boiler.  Other  Simplex  Oil  Heating  Co.,  Providence,  R. 
bidders  were  (based  on  use  of  cast-iron  I.,  for  installation  of  oil-burning  equip- 
boiler)  :  J.  Collins,  $24,612;  Uppen,  Han-  ment,  $8,450  and  $7,950. 
lev  &  Thing,  $23,777;  1.  E.  O’Mara.  $23,- 
600;  F.  J.  Klimm,  $22,388;  W.  K.  Nott¬ 
ingham  Co.,  $23,777 ;  Scott  Co.,  $22,920 ; 

Turner  Co.,  $26,480;  Bav  Engineering 
Co.,  $23,015;  C.  F.  Doelh  $22,346;  and 
United  Cashel  Co.,  $22,693.  Arthur  Service  Co.,  409  Empire 

Building,  Pittsburgh,  Pa.,  has  been  or¬ 
ganized  by  H.  W.  Arthur,  to  conduct  a 
business  as  manufacturers’  agents  and  as 
heating  and  plumbing  engineers.  Mr. 
Arthur,  the  head  of  the  company,  has 
had  an  experience  of  over  20  years  as 
heating  and  plumbing  salesman,  engineer 
and  manager.  During  the  last  few  years 
he  has  made  a  specialty  of  vapor  heat¬ 
ing  and  has  several  hundred  installations 
to  his  credit.  Manufacturers  of  heating, 
power  and  plumbing  equipment  are  asked 
to  send  the  new  firm  their  catalogues  and 
prices. 


New  Firms. 


Eiger  Heating  Corporation,  926 
Ridge  Ave.,  Evanston,  Ill.,  capital  $25,000, 
to  manufacture  and  deal  in  heating  ap¬ 
paratus  and  systems.  Incorporators: 
Joseph  Eiger,  Ross  Eiger,  .A-my  Goda 
and  Herman  G.  Goda.  Correspondent, 
Kixmiller  and  Barr  Baar,  20  East  Jack- 
son  Boulevard. 


McMahon  Plumbing  &  Heating  Co., 
Seattle,  Wash.,  heating  and  ventilating 
Columbia  School,  in  Seattle,  for  $22,300; 
the  plumbing  contract  went  to  the  Du- 
par  Blythe  Company  at  its  bid  of  $11,482. 


Portland,  Ore. — Bids  for  the  heating 
and  ventilating  plant  at  the  new  Multno¬ 
mah  County  Hospital  were  as  follows ; 

Alaska  Plumbing  &  Heating  Co.,  $53,880; 

W.  S.  Fleming,  $54,265 ;  Rushlight  & 

Hastorf,  $,^4,750;  Kraft  Co.,  $57,750; 

Fox  Co.,  $59,687. 

P.  Gormly  Co.,  Philadelphia,  as  a 
Nathan  Miller  &  Sons,  Ltd.,  Fall  partnership  of  William  A.  Carroll,  James 

River,  Mass.,  heating  Fall  River  Municipal  H.  Brennan  and  Harry  G.  Black,  has  been 

Hospital  for  $64,450.  Oil-burning  heat-  dissolved,  and  the  business  will  be  con¬ 
ing  equipment  will  be  installed.  The  ducted  under  the  same  name  and  at  the 

other  bids,  exclusive  of  the  deductions  for  present  address,  155  North  10th  Street, 

coal  heating,  were  as  follows;  American  by  Harry  G.  Black.  Mr.  Black  is  the 

Plumbing  &  Heating  Co.,  $74,867 ;  Cleg-  treasurer  of  the  Heating  and  Piping  Con- 

Contracts  Awarded.  horn  Co.,  Boston,  $63,400;  McMurrer  Co.,  tractors’  National  Association. 

Boston  64.000;  Lord  Construction  Co. 

Latourette-Fical  Co.,  Sacramento.  Boston.  $62,866;  Edmund  T.  Keefe.  Bos-  Juttner  Heating  Co.,  198-202  Mil- 
Cab.  heating  and  ventilating  the  new  ton,  $63,623;  John  F.  Johnson  Co.,  $66,-  waukee  St.,  Milwaukee,  Wis.,  has  been 

Junior  high  school  and  gj-mnasium  in  900;  Lagasse  Bros.  Co.,  $78,000;  Al-  organized  by  Otto  J.  Juttner,  to  engage  in 

Petaluma,  for  $20,7(X)  with  a  cast-iron  mirall  &  Co.,  New  York,  $66,011;  M.  J.  contracting  engineering  work  for  heating. 


G.  U.  Ladd  Co.,  Worcester,  Mass.,  to 
take  over  the  business  of  Geo.  U.  Ladd  & 
Co.  The  new  corporation  will  continue 
the  policy  of  the  old  company  and  with 
increased  facilities  is  planning  for  a  much 
larger  prtiduction  of  the  Ladd  receiver- 
pumps  for  vacuum,  vapor  and  low-pres¬ 
sure  heating  systems.  George  U.  Ladd  is 
president  and  general  manager  of  the  cor¬ 
poration  and  (beorge  D.  Morse,  treasurer. 


MASSACHUSETTS 

Squirrel  Cage  Fans 


Unit 

Heaters 


comprise  a  system  of 
heating  any  Mill,  Fac¬ 
tory,  Founilry,  Oarage, 
etc.,  which  Insures  a 
thorough  distribution  of 
heated  air  at  the  work¬ 
ing  level  without  the  aid 
of  large,  expensive  dis¬ 
tributing  ducts  or  pipes. 
In  addition  to  being 
more  efficient.  It  costa 
less  to  Install,  and  Is 
more  economical  to  oper¬ 
ate  than  any  other  sys¬ 
tem  of  heating. 


Above  photo  shows  floor  (steam) 
type  heater  with  one  style  of 
distributing  diffuser. 


Wing-Scruplex  Unit  Heaters  are  simple,  portable,  self-contained 
heating  and  ventilating  units,  built  in  several  sizes,  in  Floor, 
Ceiling  and  Wall  Types.  Steam  or  Ulrect-flred,  completely  assembled 
liefore  shiiiment.  Briefly,  each  consists  of — 

1.  A  highly  efficient  heating  element. 

2.  A  substantial  housing  and  supporting  frame. 

3.  A  properly  designed  diffusing  nozzle,  and 

4.  powerful  Wing-Scruplex  (Screw-propeUer)  Fan. 


Write  (or  our  Engineers’  Data  BookI 


Are  of  heavy  construction  throughout, 
insuring  long  life  and  freedom  from  repairs 

Massachusetts  Blower  Co. 

Watertown,  Mass. 

Sales  Offices  in  Principal  Cities 


L/;iJ.Win§  Mf^.Co 


Fans  and  Blowers  (all  types) 

Damper  Regulators  Small  Turbines 

HUDSON  and  13th  STREETS,  NEW  YORK  CITY 
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ANNOUNCING 

a  new  and  more  pleasing  line  of 
Packless  Radiator  Valves 

“Genuine  Detroit’* 

PACKLESS  RADIATOR  VALVE 
Bellows  Type 


truok  Mfwr 


FULFILL  THE  OBLIGATIONS 
OF  ENGINEERS  AND  CON¬ 
TRACTORS  TO 
THE  USER. 


Made  in  sizes  from  one-half  to  two  inches 
in  Angle,  Corner  and  Globe  Types 

Stocked  by  leading  jobbers 
Write  for  printed  matter 

Detroit  Iubricator  Com  pan  y. 

DETROIT.  U.S.A. 


STANDARD  Metallic 
THERMOMETERS 

INDICATING  AND  RECORDING 


130  ^  170 

,20  — «  180 


4^90  ^ _  3m  ^ 

80  ’*n.“  2M  C" 

70  230 

W'/  60  CO  240 


ANGLE  OR 
STRAIGHT  STEM 

WARRANTED 

ACCURATE 


■jp^  Standard  “Metallic” 
is  Durable,  Dependable 
EASY  TO  READ 

■  ■  It  is  practically  indestruc- 

1 1  tible,  is  sensitive  to  chang- 

lil  temperatures,  and 

m  easily  installed. 

Made  in  a  variety  of  sizes  and  models  for  vacuum,  steam 
and  hot  water  systems,  bake  ovens,  cold  storage  plants 
and  other  industrial  purposes.  They  are  strictly  high 
grade  in  every  respect,  and  should  be  specified  where 
quality  is  a  factor.  A  line  from  you  will  bring  booklets 
illustrating  Standard  “Metallic”  Thermometers. 

STANDARD  THERMOMETER  CO.  .oflKSSiss. 

Nearly  Forty  Years  As  Thermometer  Manufacturers 


A  GENUINE 
COMBINATION 
OF 

EFFICIENCY 

AND 

DURABILin 

The  result  of 
over  40  years  of 
constant  exper- 


Pat’d  May  26.  1908 


A  fact  that  demands  your 
attention: — 

**WHEREVER  INSTALLED** 

Cycloidal  Multivane  Fans  Re¬ 
ceive  Unsolicited  Praise  and 
Recommendation  from  Archi¬ 
tects,  Engineers,  Contractors 
and  Users. 

Sectional  Catalog  No.  20  is  yours 
for  the  asking.  Contains  Capacity 
tables,  dimensions,  etc. 

GARDEN  CITY  FAN  CO. 

Established  1879 

McCormick  Bldj.  CHICAGO,  ILL. 

COCHRAN  &  WRIGHTSON 
47  W.  34th  St., 

New'  York  City 
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ventilating  and  power.  The  business  will 
be  under  the  direct,  personal  management 
of  Mr.  Juttner,  who  has  been  connected 
with  this  line  for  the  past  25  years.  He 
has  been  secretary  and  engineer  for  the 
General  Heating  &  Ventilating  Company 
since  its  organization  in  1914. 


compared  with  only  505,000  gas  water 
heaters.  The  moral  drawn  is  that  there 
are  endless  opportunities  for  increasing  the 
business  of  both  the  heating  and  plumbing 
contractors. 


Prospective  Business  in  the  Heating 
and  Plumbing  Trades. 

A  grai)hic  idea  of  the  possibilities  for 
those  engaged  in  the  heating  and  plumbi  ig 
industries  is  presented  in  the  accompany¬ 
ing  chart  which  appears  in  the  Monthly 
Scn'icr  Bulletin  for  January,  1922,  of  the 
National  Trade  ICxtension  Bureau.  A‘>  the 
Bulletin  points  out,  there  is  a  building 
shortage  at  the  i)resent  time  estimated  at 
1,500.000  houses,  6(X),000  apartment  bu  Id- 


Indictment  of  New  York  Heating 
Firms. 

Heating  contractors  in  New  York  City,, 
as  well  as  labor  officials,  were  indicted 
recently  by  the  Grand  Jury  on  charges 
arising  from  the  Lockwood  Committee’s 
investigation  of  building  conditions.  The 
indictment  of  the  21  cori)orations  and  24 
individuals  in  the  heating  contracting  busi¬ 
ness  were  specifically  for  violating  the 
Donnelly  anti-trust  law  in  agreeing  to 
“fix"  prices  and  prevent  competition  in 


Keis  &•  O’lionovan,  Inc.,  213  West  28th  St., 
Wallace  M.  Hyman. 

John  C.  Williams,  Inc.,  233  Broadway,  John 
C.  Williams. 

VV’.  L.  Fleisher  &  Co.,  Inc.,  31  Union  Square, 
Walter  L.  Fleisher. 

Johnston  Heating  Co.,  131  East  26th  St. 

Wolff  &  Munier,  Inc.,  405  LexinRton  A\e., 
Richard  A.  Wolff. 

Lazette  &  Murphy,  Inc.,  238  West  108th  St..  ' 
Jeremiah  I,.  Murphy. 

_  Wm.  G.  Cornell  &  Co.,  4th  Ave.  and  17th  St., 
Edward  Slosson. 

Miller  &  Brady,  Inc.,  210  East  38th  St.. 
Robert  B.  Miller. 

McQuillin  &  Chave,  Inc.,  198  11th  Ave., 
Walter  E.  Chave. 

VV’.  K.  Morgan  &  Co.,  Inc.,  405  Lexington  Ave., 

Wells  &  Newton  Co.,  Inc.,  292  Avenue  B, 
Andrew  J.  Fee. 

Teran,  Mahany  &  Munro,  Inc.,  Grand  Cen¬ 
tral  Terminal. 

JC.  Rutzler  Co.,  Inc.,  404  East  49th  St. 

Adams,  Britz  &  Co.,  Inc.,  1,761  Park  Ave., 
Edwin  G.  Britz. 

E.  G.  VVoolfolk  &  Co.,  15  West  38th  St., 
Josy)h  G.  Geoghegan,  Leonard  G.  Kirk,  Louis 
1).  Paul. 

William  L.  Olvany,  100  Charles  St. 

llaniel  J.  Rice,  405  Lexington  Ave. 

Albert  M.  Chambers,  222  East  41st  St. 

William  K.  McKiever,  247  West  13th  St. 

John  T.  Hettrick. 


WANTED 


Advertisements  under  this  heading,  $2.00  per 
inch,  payable  in  advance.  A  1-in.  advertisement 
contains  35  words.  To  secure  insertion  copy 
must  be  received  not  later  than  the  20th  of  the 
month  preceding  date  of  issue. 


Wanted — Experienced  steam  heating 
and  steam  specialty  salesman  to  repre¬ 
sent  long-established  vacuum  and  vapor 
heating  manufacturer.  Commission  basis. 
Some  good  territory  open.  Apply  giving 
full  experience,  territory  desired,  lines 


FOR  SALE. 

AUTOMATIC  SPRINKLERS. 
GRINNELL  APPROVED. 


ings,  500,000  factories,  5,000  churches, 
15,000  theatres,  5,000  schools,  and  so  on, 
practically  a  total  of  2,600,000. 

Of  almost  equal  importance,  however,  is 
the  need  of  remodeling  existing  buildings, 
including  the  installation  of  new  heating 
equipment.  In  connection  with  the  accom- 
panjnng  chart,  special  attention  is  directed 
to  the  large  number  of  automobiles,  total¬ 
ing,  8.000,000  as  compared  with  5,000,000 
bathrooms  and  3,000.000  modern  heating 
plants ;  also  12,000,000  phonographs  as 


the  installation  of  heating  and  ventilating 
apparatus. 

Those  included  in  the  list  are : 


.\lmirall  &  Co.,  Inc.,  1  Dominick  St.,  Juan 
Almirall. 

Baker,  Smith  &  Co.,  576  Greenwich  St. 

Child  &  Scott  Co.,  112  VV'^ooster  St.,  Ernest 
T.  Childs. 

A.  B.  Barr  &  Co.,  30  East  42d  St.,  Robert 
J.  Currie. 

Callahan-Kingsley  Co.,  Inc.,  343  West  52d  St., 
Edwin  H.  Kingsley. 

Raisler  Heating  Co..  Inc.,  129  Amsterdam 
Ave.,  Samuel  Raisler,  Louis  K.  Berman. 


J.  W.  Yates,  168  Eighth  Ave., 
New  York  City. 


Wanted — District  sales  representa¬ 
tives  to  handle  line  of  blast  heating  and 
ventilating  and  air  conditioning  apparatus 
as  side  line,  or  otherwise  on  liberal  com¬ 
mission.  State  experience  and  qualifica¬ 
tions.  Address  Box  12,  care  of  Heating 
and  Ventilating  Magazine. 


FRESH  AIR  for  THEATRES 

AND  ALL  AUDITORIUMS 

The  “Notch”  Diffus¬ 
er  will  distribute  the 
sir  uniformly. 

It  is  easily  adjusted 
to  different  openinfs 
and  locked. 

PATENTED 

Made  of  Cast  Iron  and  for  either  weed  or  csncrela  floors 
ALSO  AISLE  HOODS  DAMPER  AND  SCREW  TYPES 

Knowles  Mushroom  Ventilator  Co, 

Telephone:  Cortlandt  2000  202-204  Franklin  St..  Now  York 


Apparatus  for  maintaining  arti¬ 
ficial  atmospheric  conditions  in 
industrial  plants. 

Atmospmeric 

0ONDrnoNiN6  (Corporation 

LAFAYETTE  BLDG. 
PHILADELPHIA 
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he  selection  of  Westinghouse  Motors  for 


the  Ventilating  fans  in  the  new  Bankers 


Trust  Company  Building  of  New  York 


is  in  keeping  with  the  high  standard  of  equip 


ment  used  throughout  the  structure. 


The  motors,  built  from  duplicates  of  long 


tried  standard  designs,  are  highly  simplified  in 


design  and  construction. 


Their  operation  is  quiet,  constant  and  re 


liable.  They  require  little  care  or  attention  and 


they  are  built  of  materials  that  give  years  of 


service  at  their  rated  capacity. 


WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  CO. 


East  Pittsburgh,  Pa. 


Offices  in  all  Principal  American  Cities 
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THE  DOUGLASS  HUMIDIFIER 


STANDARD  TYPE 
Made  in  three  sixes  for  direct 
connection  to  steam  piping 


Is  attached  directly  to  the  steam 
heating  system 

Discharges  dry  steam  noiselessly 

Gives  satisfactory  results  in  any  type  of 
building  equipped  with  steam 

Inexpensive  to  install 

Will  not  get  out  of  order 

No  attention  required 

No  maintenance  expense 

Made  in  various  sizes  and  types  to  suit 
all  conditions  and  requirements 

Illustrated  catalogue  sent  on  request 

THOMAS  J.  DOUGLASS  &  CO. 

441  N.  Dearborn  St. 

Chicago,  III. 


RADIATOR  TYPE 
Is  attached  to  steam  radiator 
in  place  of  the  air  valve. 
Made  in  one  size  only. 


Illllllllllllllllllllllllllllilllllllllll 

A  Convenient  g 
Heating  Unit  g 

easily  installed  for  either  = 
temporary  or  permanent  = 
heating  service.  = 


B,  T»  IJ.  = 


Is  a  complete  selfcontalned 
hestioK  unit  with  a  heating 
surface  consisting  of  Individ* 
uai  spiral  radiator  colts  one 
above  the  other  (Individually 
valved  If  desired).  Heat  Is 
uniformly  distributed  by 
forcing  the  cooler  air  along 
the  floor  line  through  these 
colls  by  means  of  an  electri¬ 
cally  driven  fan,  thus  creating 
a  steady  stream  of  temper¬ 
ed  air  and  producing  uniform 
temperature  throughout  the 
room. 

To  install  simply  set  on  floor 
and  connect  steam  and  return 
piping  and  wiring  to  motor. 


ScaS  itr  kaXclia  taJay 

Bayley  Mfg.  Co. 

Milwaukee,  Wisconsin 


For  many  jobs — 

especially  theatres,  fac¬ 
tories  and  laundries — 
the  low  pressure  Mon¬ 
soon  Multiblade  Disc 
Fan  is  the  ideal  type. 

Low  in  cost  and  power 
consumption,  high  in  air 
volume.  Equipped  with 
SKF  self-aligning  ball 
bearings. 


Monsoon  Ccioling  System,  Inc. 
71  No.  6  Street,  Brooklyn,  N.  Y. 


ADSCO 

HEATING 


THE 

STERLING  SYSTEM 
OF  VAPOR  HEATING 

means 

The  Highest  Quality 


THERMOSTATIC  RADIATOR  TRAPS 
PACKLESS  RADIATOR  SUPPLY  VALVES 
AIR  ELIMINATING  DEVICES 
DAMPER  REGULATORS 


RETURN  TRAPS 

Coupled  with  highest  quality  of  Engineering  Service 
insuring  a  closed  system  ofVapor  Heating  of  the  high¬ 
est  possible  efficiency. 

Write  for  bulletins  No.  32,  Sterling  System  of  Vapor 
Heating.  No.  33,  Sterling  System  of  Vacuum  Heating. 

STERLING  ENGINEERING  CO. 

419  -  3d  Street,  Milwaukee,  Wis. 

Manufacturers  of  Vacuum  and  Vapor  Heating,  Specialties. 


Vapor 
Heating 

assurance  doubly  sure 
when  tied  to  the  boiler 
with  a 

Wiley  Safety  Vent 
Vapor  Regulator 

Write  for  your  copy  of  booklet 
describing  the  Wiley  line  of 
vapor  heating  specialties. 

A  peerless  quality  product  manu¬ 
factured  and  sold  exclusively  by 

The  Simplex  Heating  Specialty  Co.,  Inc. 
Lynchburg,  Va. 
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HEATING  SERVICE 


09.2%  Efficient! 


Laboratory  tests  showed  a  radiator 
equipped  with  a  Dunham  Radiator 
Trap  to  be  99.2%  efficient. 

Radiators  that  were  not  “Dunham- 
ized”  showed  as  low  as  70%  efficiency. 

Send  for  bulletins  describing  the 
Dunham  Heating  Systems.  They  are 
of  a  convenient  size  for  filing. 


AdacoGrad- 
aaled  Rad- 
iatoi  Valfc 


Note  steam  at 
top  of  radiator, 
air  below 


Perfect  Heating  for  Banks 
and  Public  Buildings 

Adsco  IleatlHR’s  flexibility  finds  preat  favor  for  Imlld- 
inss  that  are  usually  diffleutt  or  expensive  to  heat. 

Its  perfeet  eontrol  of  the  amount  of  radiation  In  service 
at  any  moment  means  quick  response  to  any  emergency 
of  weather  variation.  This  perfeet  control  of  steam 
iLs«'d  no  wasteful  overheating — means  a  saving  of  20< 
to  30^  of  all  fuel  cost.  Adsco  Ueating  is  simple,  flex¬ 
ible.  inexpensive  to  install. 

Ask  about  Adsco  Heating  for  individual  buildings, 
Hulletln  158-U:  for  Adsco  Community  Heating  of  a 
group  of  buildings  from  Central  Station  Steam  Plant — 
Bulletin  20-H. 

American  District  Stea^i  (  omp.xyy 

North  To.\AWA.NnA  V  Y 

Officesi 

First  National  Bank  Building,  Chicago 
1404  Arrott  Bldg.,  Pittsburg.  Hoge  Bldg.,  Seattlo 

1544  Woolworth  Bldg.,  New  York 


C.  A.  DUNHAM  COMPANY 

230  E.  Ohio  Street,  Chicago 


52  Branch  and  Local  Sales  Offices 
in  United  States  and  Canada. 


THE  HEATING  AND  VENTILATING  MAGAZINE 


March,  1922 


BANNER  ROCK  WOOL  QUILT 

100%  FIREPROOF 


HOT  SURFACE  INSULATION 


Before  deciding  on  your  requirements  of  Heat  Insulation, 
investigate  the  remarkable  results  obtained  from  Banner 
Bock  Wool  Quilt  when  used  as  insulation  for  Boilers, 
Heaters,  Breechings,  Kilns,  Ovens,  Tanks,  Tankcars, 
Water  and  Oil  Stills  and  other  hot  surfaces. 


MANUFACTURED  BY 

BANNER  ROCK  PRODUCTS  CO. 

ALEXANDRIA,  INDIANA 

QUALITY  HEAT  AND  COLD  INSULATION 


Return  Line 
V  acuum  Pump 

Read  these  four  reasons  and  you  will  readily  see 
why  we  claim  our  pump  is  the  best  of  its  kind. 


I.  Each  clement,  ie.,  water  and  air,  is  handled  by  an  individual  pump,  tpecially  detigned  to  handle  its  respective 
element  and  each  pump  is  driven  by  an  individual  motor. 


2.  Double  Automatic  Control.  Each  pump  is  separately  controlled  so  that  the  water  pump  operates  only  when 
water  is  to  be  returned  to  boiler,  and  air  pump  operates  only  when  air  is  to  be  exhausted. 


3  They  are  more  efficient  because  the  total  horse  power  furnished  is  no  more  than  any  other  efficient  pump, 
and  they  run  only  as  needed. 


4.  All  pipe  connections  between  receiver,  air  pump  and  water  pump  are  made  at  the  factory. 


10  more  distinct  advantages  in  bulletin  45,  send  for  it  immediately . 

CHICAGO  PUMP  COMPANY 


2325  WOLFRAM  STREET 


CHICAGO,  ILLINOIS 


Half  the  battle  is 
won  when  you 
specify 

LAVIGNE 
PACKLESS 
QUICK-OPENING 
STEAM  RADIATOR 
VALVE 


SPECIAL  TYPE  H  HIGH  PRESSURE  UNIT 

RUGGED  RELIABLE 

Constructed  to  insure  long  life. 

Superiority  proven  by  years  of  experience. 


Send  for  Bulletin  G-5100 


OMANS  BROTHERS  GO.,  1421  Dayton  St..  Chicago.  Ill. 


Sectional  View 
Lavigne 

Graduated  Packless  Valve 

Made  of  the  highest  grade  materials 
for  rugged  service. 

Six  sizes,  many 
styles  of  handles 

All  good  Jobbers  handle  them 

COMMONWEALTH  BRASS 
CORPORATION 

Detroit,  Mich. 
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A  single  stage  pump  suitable  for  high  or  low  pressure 
ranging  from  10  lbs.  to  100  lbs. 

The  unit  is  very  compact,  mounted  on  cast  iron  base, 
only  two  pipe  connections  necessary  when  installing.  The 
receiver  is  made  in  two  sizes,  of  heavy  cast  iron.  An 
enclosed  butt  contact  switch  is  used  on  all  pumps. 


Write  for  Bulletin  No.  220 


WESTERN  ENGINEERING  CO. 


DAVENPORT,  IOWA 


RELIABLE 


SIMPLE 
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Young  Centrifugal  Vacuum  and  Boiler  Feed  Outfits 


Consists  of  a  centrifu¬ 
gal  pump  with  motor 
direct  connected,  tank, 
exhausterand  balanced 
by-pass  valve.  The 
pump,  motor  and  tank 
^are  mounted  on  a  sub¬ 
stantial  cast  iron  base 
and  the  outfit  complete¬ 
ly  assembled  as  shown 
in  the  cut,  so  that  as  re¬ 
ceived  on  the  job  it  is 
only  necessary  to  make 
pipe  connections  to  the 
system  and  boiler,  wir¬ 
ing  connections  to  the 
motor,  when  it  is  ready 
for  operation. 

It  is  the  simplest 
outfit  made.  There  are 
no  valves,  springs  or 


CHICAGO  OFFICE 

327  S.  LaSalle  St.  Phone  Harrison  5920 


Other  parts  that  require 
adjustment,  wear  out 
or  cause  repair  expense ; 
not  a  feature  more  com¬ 
plicated  or  liable  to 
cause  trouble  than  the 
motor. 

Made  in  six  sizes 
to  handle  4,000,  8,000, 
16,000,  26,000,  40,000 
or  65,000  sq.  ft.  of  radi¬ 
ation;  for  continuous 
operation  or  automatic 
control,  to  meet  any 
condition  or  pressure. 

Complete  informa¬ 
tion  and  prices  upon 
application. 

Write  for  descriptive 
pamphlet. 


CAPITOL  PACKLESS 
QUICK  OPENING  VALVES 


Have  opposing  seats. 

Can  be  used  on  either  pressure  or  vacuum  sys¬ 
tems. 

Perfect  in  every  detail. 

CAPITOL  PRODUCTS  ALWAYS  SATISFY. 
Write  for  catalog  and  prices. 

CAPITOL  BRASS  WORKS 

Detroit,  Mich. 


OUR  REPUTATION  IS  BEHIND  THE 

ALBERGER  “BUFFALO" 
STORAGE  WATER  HEATER[^ 


We  would  not  risk  this  reputation  by  placing  an 
untried  product  on  the  market.  We  make  the  experi¬ 
ments  in  our  own  shop  and  not  in  our  clients’  buildings. 
Our  improvements  are  something  more  then  experiments, 
they  are  accomplishments.  Catalog  No.  3  will  give  you  a 
few  interesting  facts  about  heaters.  Write  for  it. 

Alberger  Heater  Company 

BUFFALO.  N.  Y. 

New  York  Offices;  1544  Woolworth  Building 
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What  is  Your  Valve  Standard? 


\vHeet  NUT 

6r«aa 


PACKING  NUT 


STUFFING  BOX 

Bronx0 


QISC - - 

tfoptm 


Most  any  valve  will  work  well  when  new,  but  it  takes  a  high  grade  product 
to  stand  up  for  a  long  period  of  years  and  to  continue  to  give  one  hundred 
per  cent  efficient  service.  That’s  why  engineers  and  contractors  should  safe¬ 
guard  the  future  interests  of  clients  and  customers  by  specifying  the  KEN¬ 
NEDY.  In  this  way  their  specification  carries  with  it  the  protection  which 
the  KENNEDY  name  and  guarantee  insures  to  valve  users. 


KSNN 


For  42  years  valve  satisfaction  has  been  the  one  object  of  the  KENNEDY 
organization,  and  the  improvements  and  developments  which  mark  all  valves 
bearing  their  trade  mark  are  sufficient  proof  of  the  success  of  their  efforts. 
Special  features  embodied  in  the  design  for  the  distinct  purpose  of  giving 
long  life  include : 


Pipe  threads  of  fcrnerous  lengrth  which 
prevent  leakage. 

Accurate  guides  for  seat  which  pre¬ 
vent  contact  of  disc  with  seat  un¬ 
til  the  valve  is  ready  to  close. 


$teni  of  special  bronie  with  high 
tensile  and  torsional  strength. 
Gland  in  stuffing  box  which  eliminates 
leaks  and  avoids  frequent  repack¬ 
ing 


Other  special  features  of  Kennedy  Valves  are  given  in 
our  latest  catalog.  Send  for  copy  and  keep  it  handy. 


Branch  Offices 
and  Warehouses 

NEW  YORK:  95  John  St. 
S.\N  FRANCISCO: 

23-25  Minna  St. 
BOSTON:  47  India  St. 
CHICAGO : 

204-8  N.  Jefferson  St. 


J MEMBERS  V 

PiuHtiNC  aho'hcatmc  moustbv. 

MIMVT  le  _ 


SALES  OFFICES: 

PHILADELPHIA: 

Continental  Hotel  Bldg. 

SALT  LAKE  CITY: 

593  Dooley  Bldg. 

EL  PASO: 

704  Two  Republics  Bldg. 


Sprague  Pump  Motor  and  control 
on  Fire  Pump"Loewj5  Theatre  Jf.Y." 


,tel  - . . Motors 

Sprague  Equipments  Satisfy’"”' 


It  Pays  to  Put  in  Equipment  that  Satisfies 

Sprague  Ventilating  Fans,  Pump  Motors,  and  Blower  Drives  have  stood  the  test  of 
time.  You  will  find  them  doggedly  doing  service  day  and  night,  down  in  the  vitals  of 
many  conspicuous  buildings  in  our  great  cities. 

They  can  be  depended  upon.  They  are  made  right  and  are  backed  by  one  of  the 
oldest  manufacturers  of  electrical  apparatus  in  the  United  States.  Write  our  nearest 
Branch  Office  today. 


RAGUE  ELECTRIC  WOR 


Main  Offices 
7  W.  ft  St.  NewYork 


Of  General  Electric  Company 
PIONEERS  OF  THE  INDUSTRY 


Branch  Offices 
f\  Principal  Ctticp 
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Man’s  Mind 
Makes 
Mistakes 


The  Powers  Regulator 
No.  15 

Specially  adapted  for  con¬ 
trol  of  air  temperatures  in 
lt*ather  dryers,  ovens  and 
kilns.  Write  tor  Bulletin  No. 
138.  There  are  other  Powers 
Regulators  for  other  places — 
acid  baths,  hot  water  tanks, 
etc. 


it'aiuci  uvciia  au 

kilns.  Write  tor  Bulletin  N 

VV  nerevxr  tnere  138.  There  are  other  Powe 

Regulators  for  other  places- 

is  need  for  main-  eg!^ 

taining  a  definite  - 

uniform  temper¬ 
ature — as  in  drying  rooms,  ovens, 
vats,  kilns,  etc. — men  may  forget — 
but  machines  cannot.  You  depend 
on  your  men  to  watch  the  temper¬ 
atures  but  they  are  only  human  and, 
as  careful  as  they  try  to  be,  they  have 
sometimes  allowed  valuable  hides  to 
be  spoiled. 


are  two  necessary  essentials 
for  progress  in  every  shop 

USE  THE 


Can  be  assem- 
^  bled  in  a  few 
/  moments  and 
conveniently  car¬ 
ried  to  any  job. 


MARTIN 

Portable  Vise  Stand  and  Pipe  Bender 


(^Combined  in  one) 


Insert  legs  in'sock- 
ets — no  nails, 
screws  or  fasten-  J 
ing  required.  // 


jy  Furnished  with  or  without  legs  in 
y  both  the  large  stand  with  chain  vise 
for  4  in.  pipe  and  hinged  ^vise  for  4)^ 
in.  pipe.  Also'smaller  stand  for  lighter 
pipe. 


Write  for  our  ten-day  free  trial 
and  further  particulars 


H.  P.  Martin  8i  Sons 

618  E.  2nd  St. 
Owensboro,  Ky. 


The  Powers 
Automatic  Heat 
Regulator 


Built  scientifically  in  accordance  with  known 
physical  laws.  Self  contained;  entirely  auto¬ 
matic;  can  be  adjusted  to  maintain  any  desired 
degree  of  heat;  stays  on  the  job  every  minute 
and  does  not  forget  to  “turn  ’er  on”  or  off  when 
the  temperature  even  approaches  the  danger 
point.  Prevents  loss  and  damage  and  worry. 
Set  the  Powers  Regulator  and  you  can  depend 
on  results. 


■ 

i| 

i  j 

■ 

1^ 

n 

IM 

ji 

■  Specialists 

in  Automatic  Heat  Control  |  ■ 

954  Architects  Building,  New  York 
2718  Greenview  Ave.,  Chicago 
565  Boston  Wharf  Bldg.,  Boston 
The  Canadian  Powers  Regulator  Co.,  Toronto,  Ont. 
1236 A) 


Powell  ^  Valves 


UNION  DISC 
RADIATOR  VALVES 


Made  to  suit  every  Re¬ 
quirement,  with  Unions 
and  wood  wheels,  in 
Globe,  Angle,  Corner  and 
offset  patterns. 


NOTE  THE  UNION 
BONNET  CONSTRUCTION 

Specify 

“POWELL” 

VALVES 


Offset  corner 
with  male  union 


Ask  your  dealer  for  Powell  Valves  or  write  us 

The  Wm.  Powell  Company 

Cincinnati,  Ohio 


STYLE  R 
Without  Baseboard 
Adjustment 
Reasonable  Price 


Made  for 


See  Net  Price  List  Below 

The  best  hot  water  tank  regulator 
obtainable.  VICTOR. 

Sold  with  an  absolute  GUARANTEE 


NET  PRICES 

■r - or  i",  $37; 

'  ■  1^",  $40;  IJ^",  $41.50; 

2",  $43;  2>^".  $47;  3".  $57;  3J^", 
$62;  4",  $67;  4^*.  *75;  5".  $85;  6".  $97.20. 
Prices  with  larger  control  valves  on  application. 
We  also  make  Reducing  Valves,  Pump  Gov¬ 
ernors,  Damper  Regulators,  etc.,  fully  de 
scribed  in  Junior  Catalog  No.  21. 

ATLAS  VALVE  COMPANY 

1  WECULATIMC  VALVES  TOW  EVERY  SCWVICE- 1  J 

281  South  St.,  Newark,  N.  J. 
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SIX 

IMPORTANT 

FEATURES 

of 

E-Z 

RADIATOR  HANGERS 


CONNERSVIIIE 

Vc$cJtiiJin 


Clec$nei*s 


radiation 


STYLE  H 

1.  One  Bolt 

2.  Invisible  Washer 

3.  Horizontal  Adjustment 

4.  Vertical  Adjustment 

5.  Adjustable  for  Baseboard 

6  Made  for  Wall,  and  Column  Radiation 


Manufactured  by 

HEALY-RUFFCO., 
Minneapolis,  Minn 


State  &  Lake  Theatre 
Chicago 

C.  IV.  &  Geo.  L.  Rapp 
and 

C.  A.  Lonsburg, 
Assoc., 

Architect,  Chicago. 


IV.  B.  Tubby,  Archt.,] 
Xew  York.  i 

East  Ohio  Gas  Co.,  | 
Cleveland,  O.  1 


PORBECK 

INDUSTRIAL 
AIR  HEATER 

Adapted  for  heating  and  venti¬ 
lating  large  buildings.  No  need 
of  distributing  pif>es.  Takes  full 
advantage  of  the  laws  of  nature 
in  the  production  of  warmed  air 
and  utilizes  these  laws  in  provid¬ 
ing  an  even  distribution  of 
warmth  and  comfort  throughout 
the  largest  of  buildings. 

Sales  representatives  wanted 

PORBECK  MFG.  CO. 

1000  N.  Market  St.,  St.  Louis,  Mo. 


In  these  Modern  Buildings — 
there  is  Absolute  Cleanliness 

When  the  builders  and  designers  of  such  palatial  and 
beautiful  buildings  as  these,  adopt  the  Connersville 
vacuum  cleaning  system  to  keep  their  buildings  clean 
and  healthful — there  must  be  a  strong  reason  for  their 
choice. 

Connersville  Vacuum  Cleaners  stand  the  test,  and 
please  the  most  scrupulous  and  particular  building  own¬ 
ers  and  managers. 

Whether  it  is  the  cleaning  of  luxurious  carpets  and 
hangings  of  the  theater,  or  the  hardwood  floors  of  the 
office  building — the  Connersville  Vacuum  Cleaner  is 
ideally  designed  to  do  the  work  thoroughly  and  econom¬ 
ically. 

Direct  discharging  of  all  refuse  to  the  sewer  is  an 
important  Connersville  feature.  Connersville  clean¬ 
ers  are  always  ready  for  action. 

you’ll  find  connersville  representatives 

IN  MOST  IMPORTANT  CITIES. 

DEPARTMENT  “C” 

MamiPadtured  "by 

Xlmted  "Vacuum  Applianoe  Dh 


Oonnersvdlle,in.dicma 


;  O  /O  w  H  H  > 


THE  HEATING  AND  VENTILATING  MAGAZINE 


March,  1922 


next 


MOT  WATER  outlet 


STEAM 

INLET 


STEAM 

OUTLET 


INLET 


KATA- 

THERMOMETERS 


For  Sale  by 

SIEBE,  GORMAN  &  CO., 

LIMITED 

H.  N.  Elmer 

General  Agent  for  North  America 
1641  Monadock  Building 

CHICAGO,  ILL. 


LABOR  SAVED 
NO  WALL  STRIPS 
NO  BREAKAGE 
NO  DIRT 
INEXPENSIVE 

Send  for  descriptive  circular 

CHARLES  HARTMANN  CO. 

Sheet  Metal  Constructors 
985  Dean  St.,  Brooklyn,  N.Y. 


Surface  Barometric  and  Jet  Condens¬ 
ing  Equipments  for  Power  Plants. 
Main,  Ausiliary,  Distilling  Condensers 
&  Evaporators  for  Marine  Service. 
Distilling  Condensers  for  Refrigeration 
and  Chemical  Plants. 


Crosshead  Guided’  Expansion  Joints 
Ross  Boiler  Feed  Water  Heaters. 

Ross  Oil  and  Sugar  Juice  Heaters. 
Gravity  &  Forced  Circulation  Heaters. 
Ross  Oil,  Air  and  Water  Coolers. 


ROSS  HEATER  &  MEG.  CO.,  Buffalo,  N.  Y. 


Patterson-Kelley  Co. 

23  Dey  St.  New  York 


HARTMANN 

RADIATOR  BRACKETS 


WHY  ? 


THE  BRAND  THAT 
LEADING  ENGINEERS  DEMAND 


Automatic,  requiring 
no  adjustment  —  and 
no  attention  whatever 


Temperature  is  uni¬ 
form  under  all  vari- 
ations  of  service 


Time  is  saved  by  having 
an  unlimited  supply 
of  scalding  hot  water 


E  ffi  c  i  e  n  t  and  e  c  o  n  o  m  - 
ical.  Materials  and  work¬ 
manship  unexcelled 


Reliable  with  nothing 
to  get  out  of  order  and 
cause  trouble  and  delay 


Noted  for  supplying 
Hot  Water  for  domestic 
or  industrial  purposes 


Preferred  by  those  who 
recognize  true  merit  in 
a  water  Heating  System 


either 
or  low 
steam 


The  Patterson  System  of 
Water  Heating  for 
any  Service 
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HOT  WATER 


LOW  PRESSURE 


2"  for  Hot  Water 


7"  for  Low  Pressure 
and  Vapor 

Made  in  2‘\  1“  and  10^'  sizes 


Metaphram  Damper  Regulators 

For  Low  Pressure  and  Hot  Water  Boilers 

alto 

Metaphram  Regulators 

For  Hot  water  Tanks,  Ovens,  Pots,  Driers,  Refriger¬ 
ation  and  other  industrial  processes. 


Send  for  Circulars 


iiiririririnririririnin 

META*0RAM 

ijyiMjPiPAiyuPiuyiLiij 


VAPOR 


NATIONAL  REGULATOR  CO. 

FACTORY  AND  GENERAL  OFFICES 
208-212  South  Jefferson  Street 
CHICAGO 


A-JACKS 


HIGH  PRESSURE 


Feed 

HEATERS 


SiKceMfull,  Burnt 
No.  1  Buckwheat 


BUCKWHEAT  COAL 


.speiiftT  lleaterH  are  particularly  de¬ 
signed  to  burn  Buckwheat  Coal  which 
costs  about  one-third  less  than  sizes 
usc'd  in  ordinary  heaters.  It  has  as 
nuic-h  heat  value,  when  used  in  a 
Spencer,  and  requires  no  more  tons. 
Ttie  normal  production  is  more  than 
six  times  the  estimated  quantity  used 
for  heatinp:  purposes. 

.Spencer  Hetiters  feed  automatically, 
maintain  a  tire  bed  of  uniform  depth 
with  steady  heat,  and  require  atten¬ 
tion  but  once  in  12  to  24  hours. 

I.KSS  COST  I.ESS  ATTENTION 

Steam,  Vapor  and  Hot  Water  Systems 
Itepresentatives  in  Boston,  New  York, 
rtiiladelphia.  Baltimore,  Buffalo 
Detroit,  Chicago,  Duluth. 


THE  STANDARD  HEATER  COMPANY 

Williamsport,  Pa. 


Every  Heating  Engineer 
Knows  the  Advantages 
of  Copper  Over  Iron 


SPECIFY 


DAHLOUIST 


Copper  Boilers 

Let  us  figure  on  your  requirements 

DAHLQUIST  MFG.  CO. 

40  West  3rd  St.  BOSTON,  MASS. 
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•PYROBtSTOS! 


:eARTH 

lFIUL 


b  PIPE 
[GUIDE 


FLAT  TILE  UNDERORAIN 

A  and  pipe 


PYRO-BESTOS 


Underground  Pipe  Insulation 


For  piping  from  central  heating  plants  or  power  stations  to 
detached  buildings  of  Universities,  Asylums.  Hospitals,  Fac¬ 
tories,  etc.  Also  an  underground  Pipe  Conduit  for  heating 
private  Auto  Garages  direct  from  House  heating  systems. 

Cannot  rot  or  decay  no.'  will  it  retain  moisture  to  rust  and 
destroy  the  piping  during  non-heating  season. 

Saves  most  coal,  sends  dry  steam  to  a  greater  distance  and 
by  reason  of  its  advanced  common  sense  method  of  installa¬ 
tion  is  at  the  same  time  a  lower  cost  per  foot  of  pipe  covered 
than  any  other  Underground  Pipe  Insulation  on  the  market. 


National  Asbestos  Mfg.  Co. 

163-193  Henderson  Street,  Jersey  City,  N.  J 


HEATING  SYSTEM  HEATERS 


ALBERGER  PUMP  &  CONDENSER  COMPANY 


140  Cedar  Street,  New  York 


Philadelphia 


Boston 


Kansas  City 


St.  Louis 


Chicago 


EFFICIENT 


DlC-Wlf 

■  m  methodIiA 

means  the  practical  elimination  of 
heat  losses.  Ric-wiL  installations 
commonly  show  efficiencies  of  85  % 
— there  are  cases  where  it  has  shown 
better  than  90%.  And  not  for  a 
week  or  a  month,  but  continuously, 
and  after  years  of  service.  This  means 
just  one  thing — economy — conser¬ 
vation  of  the  coal  pile,  ^onomy  is 
the  only  reason  why  underground 
pipes  are  insulated  at  all :  it  is  the  best 
reason  why  they  should  be  insulated 
by  the  Ric-wiL  MethoD. 

Write  to-dav  for  our  catalogue. 


THE  HEATING  AND  VENTILATING  MAGAZINE 


91 


A — Inner  Shell,  2  inches  thick. 
B — Asphaltum  Packing. 

C — Dead  Air  .Space. 

D — Outer  Shell,  1  inch  thick. 


Cover  Your  Steam  Pipes  with 

Wyckoff’s 

Improved 

Cypress  Covering 

Not  affected  by  wet  and  dry  conditions  common 
to  steam-pipe  troches.  Will  not  rot.  Abso¬ 
lutely  water  and  steam  tight.  Each  shell  is 
wound  with  extra-heavy  steel  wire.  Coated  all 
over  with  the  best  known  preservative — Monte¬ 
zuma  Asphalt. 

Write  for  catalog 

A.  WYCKOFF  &  SON  CO. 

ELMIRA,  N.  Y. 


This  is  the  little  valve  used  as  a  pilot  on 
all  sizes  of  HORNUNG  PRESSURE  and 
TEMPERATURE  CONTROL  VALVES. 
It  has  many  other  uses. 

Ask  for  Catalogue  No.  14 

CENTRAL  HEAT  APPLIANCES 

J.  C.  HORNUNG 

343  South  Dearborn  St.  Chicago 


TycCS  Anemometer 


Patented 


The 

HORNUNG 
Magnetic  Valve 


Light,  portable,  always  ready  for  instant  service,  a 
Tycos  Anemometer  can  be  used  anywhere  in  large 
or  small  buildings  for  maintaining  the  highest 
efficiency  and  reducing  costs  of  heating  and  venti¬ 
lating. 

lUusiratice,  iescriptice  literature  on  request 


Taylor  Instrument  Companies 

Rochester,  N.  Y. 


‘There’s  a  or  75^r  Instrument 
for  every  purpose” 


BAILEY  METERS 


ItAlI.KY  METERS  record  and  totalize  the  flow  of 

si  cam  at  any  prcBsure  or  temperature,  boiler  feed,  con- 
liciisate,  circulating  water,  or,  practically  any  fluid  flowing 
i.i  a  pipe.  These  meters  are  ideal  for  the  measurement  of 
l(.vv  pressure  steam  as  used  for  beating,  because  pressure 
and  temperature  records  may  be  included  on  the  same  chart, 
giving  the  complete  story  of  the  steam  supply.  This  makes 
it  jiossible  to  calculate  the  actual  B.  T.  U.  supplied  to  a 
customer,  and  is  conclusive  evidence  in  case  of  any  ques¬ 
tion  regarding  the  supply.  The  pressure  compensator  has 
been  in  service  for  some  little  time.  This  device  automatic¬ 
ally  corrects  the  totalizer  readings  for  pressure  changes,  so 
that  actual  steam  flow  may  be  read  directly  from  the  meter. 


i;.\lLEY  liOIEER  METERS  accomplish  more  real  results 
toward  obtaining  maximum  efficiency  and  capacity  from 
Ijoiler  operation  than  all  other  meters  or  instruments  com¬ 
bined,  because  they  record  rate  of  Steam  Flow  from  the 
boiler,  the  Rate  of  Air  Flow  through  the  furnace,  and  the 
Flue  Gas  Temperature  on  a  single  uniformly  graduated 
cliart.  The  Steam  Flow  shows  the  rate  ot  steam  produc¬ 
tion.  The  Air  Flow  shows  the  amount  of  air  suppfled  for 
the  support  of  combustion.  The  relation  between  these  two 
records  shows  an  excess  or  a  deficiency  of  air  supplied  for 
the  support  of  combustion.  The  Flue  Gas  Temperature  is 
a  sure  indication  of  the  condition  of  baffles  and  heating 
surface  when  considered  in  conjunction  with  the  other 
records.  Wind  Box  Pressure  and  Stoker  Speed  as  well  as  a 
totalizer  for  the  Steam  Flow  may  be  added. 


Il.AIEEY  AVEIR  METERS  record  and  totalize  flow  of  water 
or  other  liquids  through  V-Notch  weir  and  are  used  for 
feed  water,  hot  well  discharge  or  other  fluids  at  or  near 
atmospheric  pressure. 


Other  Types  of  Meters  as  well  as  Recording  and  Indicating 
Gauges  are  made  for  different  purposes,  and  nearly  any 
problem  in  connection  with  the  metering  of  fluids  can  be 
handled.  Descriptive  Bulletins  sent  on  request. 

BAILEY  METER  COMPANY 

203 7-E  46th  ST.  CLEVELAND,  OHIO 
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ENGINEERS’  SPECIFICATION  INDEX 


AIR  COMPRESSORS. 

Nash  Engineering  Co.,  So.  Norwalk,  Conn. 

AIR  CONDITIONING  APPARATUS 
American  Blower  Co.,  Detroit,  Mich. 
Atmospheric  Conditioning  Corporation,  Phila¬ 
delphia,  Pa. 

Carrier  Air  Conditioning  Co.,  Buffalo.  N.  Y. 
Carrier  Engineering  Corporation.  New  York, 
flarage  Fan  Co.,  Kalamazoo.  Mich. 

W.  L.  Fleisher  Co.,  New  York,  N.  Y. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
Monsoon  Cooling  System.  Inc.,  New  York. 
New  York  Blower  Co.,  Chicago,  Ill. 

SturteTant  Co..  B.  F.,  Hyde  Park,  Boston,  Mass. 
L  J.  Wing  Mfg.  Co.,  New  York. 

AIR  COOLING  AND  DRYING  SYSTEMS. 
Atmospheric  Conditioning  Corp.,  Phila.,  Pa. 
Buffalo  Forge  Co.,  Buffalo.,  N.  Y. 

Carrier  Engineering  Corporation,  New  York. 
Clarage  Fan  Co..  Kalamazoo,  Mich. 

W.  L.  Fleisher  Co..  New  York,  N.  Y. 

Garden  City  Fan  Co.,  Chicago,  Ill. 

Hersh  Bros.  Co..  .Mlentown,  Pa. 

Ilg  Electric  Ventilating  Co..  Chicago,  Ill. 
Massachusetts  Blower  Co..  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago.  Ill. 

Sturterant  Co..  B.  F.,  Hyde  Park,  Boston,  Mass. 
L  J.  Wing  Mfg.  Co.,  New  York. 

AIR  ELIMINATORS. 

Jas.  P.  &  Co.,  Chicago,  Ill. 

Air  Separators 
Griscom  Russell  Co..  New  York. 

Hoffman  Specialty  Co.,  New  York. 

AIR  WASHERS. 

American  Blower  Co.,  Detroit,  Mich. 
Atmospheric  Conditioning  Corp.,  Phila.,  Pa. 
Buffalo  Forge  Co..  Buffalo.  N.  Y. 

Carrier  .\ir  Conditioning  Co.,  Buffalo,  N.  Y. 
Carrier  Engineering  Corporation.  New  York. 
Clarage  F'an  Co..  Kalamazoo.  Mich. 

W.  L.  Fleisher  Co.,  New  York,  N.  Y. 

Hersh  Bros.  Co..  Allentown,  Pa. 

Ilg  Electric  Ventilating  Co.,  Chicago,  Ill. 
Massachusetts  Blower  Co..  Watertown,  Mass. 
Mellish  Harward  Co.,  Chicago.  Ill. 

New  York  Blower  Co.,  Chicago,  Ill. 

Sturterant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 

ANEMOMETERS. 

Elmer.  H.  X..  Chicago.  III. 

Siebe.  German  &  Co..  Chicago,  Ill. 

BLOWERS. 

Fan. 

.American  Blower  Co.,  Detroit,  Mich. 

Autover.t  Fan  4  Blower  Co.,  Chicago,  Ill. 
Bayley  Mfg.  Co..  Milwaukee,  Wis. 

Buckeye  Blower  Co.,  Columbus,  Ohio. 

Buffalo  Forge  Co..  Buffalo.  N.  Y. 

Clarage  Fan  Co.,  Kalamazoo,  Mich. 

Garden  City  Fan  Co.,  Chicago,  Ill 
Hersh  Bros.  Co..  -Mlentown,  Pa. 

Ilg  Electric  Ventilating  Co.,  Chicago,  Ill. 
Massachusetts  Blower  Co.,  Watertown.  Mass. 
New  York  Blower  Co..  Chicago.  Ill. 

Porbeck  Mfg.  Co..  St.  Louis.  Mo. 

Skinner  Bros.  Mfg.  Co..  St.  Louis.  Mo. 
Sturterant  Co..  B.  F.,  Hyde  Park,  Boston,  Mass. 
L.  J.  Wing  Mfg.  Co..  New  Y’ork. 

PlESSUtE. 

American  Blower  Co.,  Detroit,  Mich. 

.^utorent  Fan  4  Blower  Co.,  Chicago,  Ill. 
Buffalo,  Forge  Co.,  Buffalo,  N.  Y. 

1  larage  Fan  Co..  Kalamazoo,  Mich. 

Garden  City  Fan  Co.,  Chicago,  Ill. 

Her»h  Bros.  Co  ,  .\llentown.  Pa. 

Ilg  Electric  Ventilating  Co.,  Chicago,  Ill. 
Massachusetts  Blower  Co..  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago,  Ill. 

Sturterant  Co..  B.  F.,  Hyde  Park,  Boston,  Mass. 
L  J.  Wing  Mfg.  Co.,  New  York. 

RoT.Ajiy. 

Westinghouse  Electric  4  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

L.  J.  Wing  Mfg.  Co.,  New  York. 

Tchine. 

Sturterant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
L  J.  Wing  Mfg.  Co.,  New  York  . 

BOILER  BREECHINGS. 

Hartmann  Co.,  Charles,  Brooklyn,  N.  Y. 

BOILER  CEMENT. 

Sh-jr  Tite  Mfg  Co..  Cleveland,  O. 

BOILERS. 

COEEEB. 

D^hlquist  Mfg.  Co.,  Boston.  Mass. 

Heati.nc. 

American  Radiator  Co.,  Chicago,  III. 

The  Brownell  Co.,  Dayton,  O. 

Gorton  4  Lidgerwood  Co.,  New  York. 

Gumey  Heater  Mfg.  Co.,  Boston,  Mass. 

Herber-!  Boiler  Co.,  Chicago,  Ill. 

Illinois  Malleable  Iron  Co.,  Chicago,  III. 
International  Heater  Co  Utica,  N.  Y. 

Kewacee  Boiler  Co.,  Kewanee,  Ill. 

Oil  City  Boiler  Works.  Oil  City.  Pa. 

Page  Boiler  Co.,  Wm.  H..  New  York. 

Standard  Heater  Co  .  Will  Lam  sport.  Pa. 
Timsrille  Iron  Works  Co.,  Titusrfle,  Pa. 

Utica  Heater  Co..  Utica,  N.  Y. 


Down  DRAFT. 

.American  Radiator  Co.,  Chicago,  Ill. 

The  Brownell  Co.,  Dayton,  O. 

Herbert  Boiler  Co.,  Chicago.  Ill. 

Illinois  Malleable  Iron  Co.,  Chicago,  III. 

Kewanee  Boiler  Co.,  Kewanee,  Ill. 

Page  Boiler  Co.,  Wm.  H.,  New  York. 

Power. 

Kewanee  Boiler  Co.,  Kewanee.  111. 

Oil  City  Boiler  Works,  Oil  City,  Pa. 

Titusville  Iron  Works  Co..  Titusville,  Pa. 

CALORIMETERS. 

Sarco  Co.,  New  York. 

Schaefer  &  Budenberg  Mfg.  Co.,  Brooklyn, 
N.  Y. 

COILS.  PIPE. 

Simmons  Co.,  John,  New  York. 

Air. 

New  York  Blower  Co.,  Chicago,  Ill. 

COOLERS. 

Oil. 

Griscom-Russell  Co.,  New  York. 

CONDENSERS. 

.\lberger  Heater  Co.,  Buffalo,  New  York. 
Albcrger  Pump  &  Condenser  Co.,  New  York. 
American  Radiator  Co.,  Chicago,  HI. 

American  Steam  Pump  Co.,  Battle  Creek.  Mich. 
Buffalo  Forge  Co.,  Buffalo,  N.  Y. 
Griscom-Russell  Co.,  New  York. 

Ross  Heater  &  Mfg.  Co.,  Buffalo,  N.  Y. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

CONVERTERS,  HOT  WATER. 
Patterson-Kelley  Co.,  New  York. 

Whitlock  Coil  Pipe  Co.,  Hartford,  Conn. 

COVERING.  PIPE. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y, 

Hornung,  J.  C.,  Chicago,  HI. 

National  Asbestos  Mfg.  Co.,  Jersey  City,  N.  J. 
Ric-Wil  Co.,  Cleveland,  O. 

Wyckoff  &  Son  Co.,  A.,  Elmira,  N.  Y. 

DAMPERS,  DUCT. 

.\merican  Blower  Co.,  Detroit,  Mich. 

Stark  Sheet  Metal  Works  Co.,  Canton,  O. 

DEHUMIDIFYING  APPARATUS 
Aimospheric  Conditioning  Corp.,  Phila.,  Pa.^ 
Carrier  Air  Conditioning  Co.,  Buffalo,  N.  Y. 
Carrier  Engineering  Corporation,  New  Y’ork. 

W.  L.  Fleisher  Co.,  New  York,  N.  Y. 

New  York  Blower  Co.,  Chicago,  Ill. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 

DISTILLERS,  (water). 
Griscom-Russell  Co.,  New  York. 

DRYING  SYSTEMS. 

(See  Air  Cooling  and  Drying  Systems.) 
DUST  COLLECTING  SYSTEMS. 
American  Blower  Co.,  Detroit,  Mich. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Clarage  Fan  Co.,  Kalamazoo,  Mich. 

Hersh  Brothers  Co.,  Allentown,  Pa. 
Massachusetts  Blower  Co.,_  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago,  Ill. 

Skinner  Bros.  Mfg.  Co..  St.  Louis,  Mo. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 

DUST  COLLECTORS. 
Atmospheric  Conditioning  Corp..  Phila.,  Pa. 
Clarage  Fan  Co.,  Kalamazoo,  Mich. 

Hersh  Brothers  Co.  Allentown.  Pa. 

Massachusetts  Blower  Co.,  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago,  Ill. 

Sturtevant  Co.,  B.  F.  Hyde  Park,  Boston,  Mass. 

DUST  DETERMINATORS. 
.\tmospheric  Conditioning  Corp.,  Phila.,  Pa. 

ECONOMIZERS.  FUEL. 

Sturtevant  Co.,  B.  F.,  Hyde  Park.  Boston,  Mass. 

EQUALIZING  LOOPS. 

Hoffman  Specialty  Co.,  New  York. 

EXHAUST  SYSTEMS. 

Hartmann  Co.,  Charles,  Brooklyn,  N.  Y. 
ENGINES. 

Steau,  Automatic. 

•■Vmerican  Blower  Co.,  Detroit,  Mich. 

The  Brownell  Co.,  Dayton,  O. 

Clarage  Fan  Co.,  Kalamazoo,  Mich. 

New  York  Blower  Co.,  Chicago,  Ill. 

Sturtevant  Co.,  B.  F.  Hyde  Firk,  Boston.  Mass. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

Steam^  High  Speed. 

.American  Blower  Co.,  Detroit,  Mich. 

Clarage  Fan  Co.,  Kalamazoo,  Mich. 

New  Yofk  Blower  Co.,  Chicago,  Ill. 

Sturtevant  Co.,  B.  F.,  Hyde  Park.  Boston,  Mass. 
EVAPORATORS. 

Boiler  Feed  Make-up. 
Griscom-Russell  Co.,  New  York. 

EXHAUST  HEADS. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

McAlear  Nlfg.  Co.,  Chicago,  Ill. 

Patterson-Kelley  Co.,  New  York. 

Simmons,  Co.,  John,  New  York. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass 
Wright-Austin  Co.,  Detroit,  Mich. 

EXPANSION  JOINTS. 

Alberger  Heater  Co.,  Buffalo,  N.  Y. 

Alberger  Pump  4  Condenser  Co.,  New  York. 


American  District  Steam  Co.,  No.  Tonawanda. 
N.  Y. 

Crane  Co.,  Chic^o,  III. 

Griscom-Russell  Co.,  New  York. 

Hornung,  J.  C.,  Chicago,  Ill. 

Illinois  F^ngineering  Co.,  Chicago,  III. 

Ric-Wil  Co.,  Cleveland,  O. 

Ross  Heater  &  Mfg.  C.O.,  Buffalo.  N.  Y. 
Webster  &  Co.,  Warren,  Camden,  N.  J. 

FANS,  EXHAUST. 

American  Blower  Co.,  Detroit,  Mich. 

.\utovent  Fan  &  Blower  Co.,  Chicago,  III. 
Bayley  Mfg.  Co.,  Milwaukee,  Wis. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Clarage  Fan  Co.,  Kalamazoo,  Mich. 

Garden  City  Fan  Co.,  Chicago,  Ill. 

Her.sh  Bros.  Co.,  .Mlentown,  Pa. 

Ilg  Electric  Ventilating  Co.,  Chicago,  HI. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago,  Ill. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pittt- 
hurgh.  Pa. 

L-  J.  Wing  Mfg.  Co,.  New  York. 

FILTERS,  (Aerating), 

Griscom-Russell  Co..  New  York. 

Feed  WATER. 

Griscom-Russell  Co.,  New  York. 

Ross  Heater  &  Mfg.  Co.,  Buffalo,  N,  Y. 

FITTINGS,  FLANGED. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Crane  Co.,  Chicago,  Ill. 

Simmons  Co.,  John,  New  York. 

FLANGES. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Crane  Co.,  Chicago.  Ill. 

Jenkins  Bros.,  N.  Y. 

GASKETS,  METALLIC. 

Sarco  Co.,  New  York. 

GAUGE  BOARDS. 

American  Steam  Gauge  &  Valve  Mfg.  Co., 
Boston,  Mass. 

Bishop  &  Babcock  Co..  Cleveland,  O. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Jas.  P.  Mar^  &  Co.,  Chicago,  III. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 
N.  Y. 

Taylor  Instrument  Co.,  Rochester,  N.  Y. 
Webster  &  Co.,  Warren,  Camden,  N.  J. 
GAUGES. 

Draft. 

American  Steam  gauge  &  Valve  Mfg.  Co., 
Boston,  Mass. 

Jas.  P.  Marsh  &  Co.,  Chicago,  HI. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn. 
N.  Y. 

Hydraulic. 

Jas.  P.  Marsh  &  Co.,  Chicago,  HI. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 
N.  Y. 

Ounce  Graduated. 

Jas.  P.  Marsh  &  Co.,  Chicago,  Ill. 

Pressure. 

American  Steam  Gauge  &  Valve  Mfg.  Co., 
Boston,  Mass. 

American  Dist.  Steam  Co.,  North  Tonawanda, 
N.  Y. 

Marsh  4  Co.,  Jas.  P.,  Chicago.  HI. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 

N.  Y. 

Webster  &  Co.,  Warren,  Camden,  N.  J. 
Vacuum. 

American  Steam  Gauge  &  Valve  Mfg.  Co., 
Boston,  Mass. 

Bishop  &  Babcock  Co.,  Cleveland,  O. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  HI. 

McAlear  Mfg.  Co.,  Chicago,  III. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 

N.  Y. 

Taylor  Instrument  Co.,  Rochester,  N.  Y. 
Webster  &  Co.,  Warren,  Camden,  N,  J. 

Water. 

American  Steam  Gauge  &  Valve  Mfg.  Co., 
Boston,  Mass. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Capitol  Brass  Works,  Detroit,  Mich. 

Detroit  Lubricator  Co.,  Detroit,  Mich. 

Jenkins  Bros.,  New  York. 

GENERATING  SETS. 

American  Blower  Co.,  Detroit,  Mich. 

Clarage  Fan  Co.,  Kalamazoo,  Mich. 

Sturtevant  Co.,  B.  F.,  Hyde  Parl^  Boston,  Mass. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

GENERATOR  COOLING  SYSTEMS. 
Atmospheric  Conditioning  Corp.,  Phila.,  Pa. 
Monsoon  Cooling  System,  Inc.,  New  York. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass 
GOVERNORS,  (pump). 

Atlas  Valve  Co.,  Newark.  N.  J. 

Davis  Regulator  Co.,  G.  M.,  Chicago,  HI. 
Fulton  Co.,  Knoxville,  Tenn. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  HI. 
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Chicago  Tribune 
Building 

JARVIS  HUNT 
30  N.  Michigan  Ave. 
Chicago,  111. 
Architect 


MEHRING 

& 

HANSON  CO. 

118  N.  Franklin  St. 

Chicago.  III. 
Heating  Contractors. 


What  the  (Elftfago  (Unbuild  says  about 
Imperial  Super-Smokeless  Boilers 


Three  5'-4017  Boilers  in  Chicago  Tribune  Plant 

The  Chicago  Tribune’s  model  newspaper  plant 
selected  Utica-Imperiai,  Super-Smokei.ess  Boiler 
because  of  its  demonstrated  efficiency  for  steam 
heating  of  large  buildings  and  exceptional  freedom 
from  smoke.  The  difficult  problem  of  properly 
heating  the  several  departments  of  this  large  print¬ 
ing  plant  has  been  adequately  taken  care  of  by 
three  No.  S-4017  Boilers.  Sixteen  months’  prac¬ 
tical  test  has  amply  confirmed  the  good  judgment 
of  the  men  who  specified  this  equipment. 


December  2,  1921. 

Gkntlkmex  : 

The  three  #  S-4017  Super-Smokeless  Steam  Boilers  supplied 
by  you  for  the  Tribune  Plant  on  N,  Michigan  Ave.  have  given 
great  satisfaction  during  the  year  they  have  been  in  service. 

Their  coal  consumption  is  remarkably  low ;  combustion  un¬ 
usually  complete ;  and  our  smoke-stack  is  one  of  the  cleanest 
on  the  north  side. 

During  the  summer  we  were  able  to  run  one  on  half-grate 
to  provide  the  necessary  steam  for  auxiliaries,  and  I  don’t 
know  of  any  other  make  of  cast  iron  boiler  in  which  this  could 
be  done  as  satisfactorily  as  in  yours. 

We  have  added  209<'  to  this  winter’s  load,  and  believe  they 
will  take  care  of  it  easily. 

Respectfully  yours. 

The  Tribune  Company, 

By  R.  M.  Morrison, 
Chief  Engineer. 


UTICA  HEATER  COMPANY,  Utica,  N.  Y. 

218-220  West  Kinzie  St.,  Chicago,  Ill. 

Branches  in  Principal  Cities 
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Mason  Regulator  Co.,  Boston,  Mass. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitta 
burgh.  Pa. 

VVright-Austin  Co.,  Detroit.  MirJ». 

HEATERS. 

(Domestic  Water.) 

Alberger  Heater  Co.,  Buffalo,  N.  Y. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

American  Radiator  Co.,  Chicago,  Ill, 

Dahlquist  Mfg.  Co.,  Boston.  Mass. 

Excelso  Specialty  Works,  Buffalo,  N.  Y. 
Griscom  Russell  Co.,  New  York. 

Patterson-Kelley  Co.,  New  York. 

Ross  Heater  &  Mfg.  Co.,  Buffalo,  N.  Y. 

Sims  Co.,  Erie,  Pa. 

Whitlock  Coil  Pipe  Co.,  Hartford,  Conn. 

Feed  Water  (Closed). 

Alberger  Heater  Co.,  Buffalo,  N.  Y. 

Albcrger  Pump  &•  Condenser  Co.,  New  York. 
Griscom-Russell  Co.,  New  York. 

Mc.\lear  ^Ifg.  Co.,  Chicago,  Ill. 

Patterson-Kelley  Co.,  New  York. 

Ross  Heater  &  Mfg.  Co.,  Buffalo,  N.  Y. 
Simmons  Co.,  John,  New  York. 

Sims.  Co..  Erie.  Pa. 

Whitlock  Coil  Pipe  Co.,  Hartford,  Conn. 

Feed  Water  (Open). 
Griscom-Russell  Co.,  New  York. 

Sims  Co.,  Erie,  Pa. 

Webster  &  Co.,  W'arren,  Camden,  N.  J. 
Fuel-oil. 

Griscom-Russell  Co.,  New  York. 

Pipe  Coil  (.\ir). 

American  Blower  Co.,  Detroit.  Mich. 

Bayley  Mfg.  Co.,  Milwaukee,  W'is. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Clarage  Fan  Co.,  Kalamazoo.  Mich. 
Massachusetts  Blower  Co..  Watertown,  Mass. 
New  York  Blower  Co..  Chicago,  Ill. 

Sturtevant  Co..  B.  F..  Hvde  Park.  Boston,  Mass. 
HEATING  SYSTEMS. 

Unit  Blast. 

.^merican  Blower  Co.,  Detroit,  Mich. 

Autovent  Fan  &  Blower  Co.,  Chicago,  Ill. 

Ilg  Electric  Ventilating  Co.,  Chicago,  Ill. 
Skinner  Bros.  Mfg.  Co..  St.  Louis.  Mo. 
Sturtevant  Co  B.  F.,  Hyde  Park,  Boston.  Mass. 
L.  J.  Wing  Mfg.  Co.  New  York. 

Unit  Air. 

H  W.  Nelson  Co..  Moline,  Ill. 

Gravity  and  Forced  Circulation,  W’ater. 
Alberger  Heater  Co.,  Buffalo,  N.  Y. 

Vacuum. 

Bishop  Sr  Babcock  Co..  Cleveland,  O. 

Dunham  Co.,  C.  A.,  (Chicago,  Ill. 

Ideal  Heating  Equipment  Co..  Cleveland,  O. 
Illinois  Engineering  Co.,  Chicago,  Ill. 

Mc.^Iear  Mfg.  Co..  Chicago,  Ill. 

Tas.  P.  Marsh  &  Co..  Chicago,  Ill. 

Sarco  Co..  New  York. 

Sterling  Engineering  Co..  Milwaukee,  W'is. 
W'ebster  &  Co.,  W'arren,  Camden.  N.  J. 

Vapor. 

At^erkan  District  Steam  Co.,  No.  Tonawanda, 

Dunham  Co.,  C.  Chicago.  Ill. 

Haines  S  _Co.,  W'm.  S..  Philadelphia.  Pa. 

Ideal  Ileating  Equipment  Co..  Cleveland,  O. 
Illinois  Engineering  Co..  Chicago,  Ill. 

Illinois  Malleable  Iron  C'o.,  Chicago.  II. 

Marsh  S  Co.,  Tas.  P..  Chicago.  Ill. 

Mc.Mear  Mfg.  Co.,  Chicago.  Ill. 

Mouat-Squires  Co..  Cleveland.  O. 

H.  W.  Nelson  Co..  Moline.  Ill. 

O-E  Specialtv  Co..  Milwaukee,  Wis. 

Sarco.  Co..  New  York. 

Simplex  Heating  Specialty  Co.,  Inc.,  Lvnch- 
hurg.  Va. 

Sterling  Engineering  Co..  Milwaukee.  W’is. 

Trane  Co..  I.a  Crosse,  W’is. 

W’ebster  &  Co.,  W’arren,  Camden,  N.  J. 
HUMIDIFIERS. 

.American  Plower  Co.,  Detroit,  Mich. 

.American  Moistening  Co.,  Boston.  Mass. 
.Atmospheric  Conditioning  Corp..  Phila..  Pa. 
Carrier  .Air  -Conditioning  Co..  Buffalo,  N.  Y. 
Carrier  Engineering  Corporation,  New  York. 
Douglass  ft  Co.,  Thos.  J.,  Chicago.  III. 

W’.  L.  Fleisher  Co.,  New  York,  N.  Y. 
Massachusetts  Blower  Co..  W’atertown,  Mass. 
New  York  Blower  Co..  Chicago  Ill. 

Sturtevant  Co.,  B.  F.,  Hyde  Park.  Boston,  Mass. 

HUMIDITY  CONTROL. 

.Atlas -Valve  Co.,  Newark,  N.  J. 

.American  Blower  Co.,  Detroit,  Mich. 
Atmospheric -Conditioning  Corp.,  Phila.,  Pa. 
Carrier  Engineering  Corporation,  New  York. 
W’.  L.  Fleisher  (To.,  New  York,  N.  Y. 
Massachusetts  Blower  Co.,  W’atertown.  Mass. 
New  York  Blower  Co..  Chicago,  Ill. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston, 
Mass. 

HYDROMETERS. 

Tas.  P.  Marsh  h  Co..  Chicago,  Ill. 

Taylor  Instrument  Cos.,  Richester,  N.  Y. 
INSTRUMENTS. 

Electric  Measurins. 

Taylor  Instrument  Cos..  Rochester,  N.  Y. 
W’estinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

Indicating  and  Recording. 

Bailey  Meter  Co.,  Cleveland.  O. 

Stark  Sheet  Metal  Works  Co.,  Canton,  O. 


Jas.  P.  Marsh  &  Co.,  Chicago,  HI. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 
N.  Y. 

Sarco  Co.,  New  York. 

Standard  Thermometer  Co.,  Boston,  Mass. 
Taylor  Instrument  Cos.,  Rochester,  N.  Y. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pits- 
burah.  Pa. 


INSULATING  MATERIALS. 
American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Banner  Rock  Products  Co.,  Alexandria,  Ind. 
Hornung,  J.  C.,  Chicago,  Ill. 

National  Asbestos  Mfg.  Co.,  Jersey  City,  N.  J. 
Ric-W’il  Co.,  Cleveland.  O. 

Wyckoff  &  Sons,  A.,  Elmira.  N.  Y. 

MANOMETERS. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 
N.  Y. 

MECHANICAL  DRAFT  APPARATUS 
American  Blower  Co.,  Detroit,  Mich. 

Clarage  Fan  Co.,  Kalamazoo,  Mkh. 
Massachusetts  Blower  Co.,  W'atextown,  Mass. 
New  York  Blower  Co.,  Chicago,  III. 

Sturtevant  Co.,  B.  F.,  Hyde  Park.  Boston,  Mass. 
L-  J.  W’ing  Mfg.  Co.,  New  York. 

METERS. 

Condensation. 

American  Dist.  Steam  Co.,  No.  Tonawanda, 
Hornung,  J.  C.,  Chicago,  Ill. 

Feed  Water. 

Simmons  Co.,  John,  110  Center  St.,  New  York. 

(Feed  W’ater  (W’ier  Type). 

Webster  &  Co.,  Warren,  Camden,  N.  J. 

Pitot  Tube. 

American  Blower  Co.,  Detroit,  Mich. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 
N.  Y. 

Steam. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Bailey  Meter  Co.,  Cleveland,  O. 

MOTORS,  (Electric). 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
W’estinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

OZONAT9RS. 

Ozone  Pure-Airifier  Co.,  Chicago,  111. 

PAINT,  FOR  HEATED  SURFACES 
Ric-Wil  Co.,  Cleveland,  O. 

PIPE. 

Soil. 

Simmons  Co.,  John,  110  Center  St.,  New  York. 
Steel. 

Simmons  Co.,  John,  110  Center  St.,  New  York. 
Wrought  Iron. 

Simmons  Co.,  John,  110  Center  St.,  New  York. 
Wood. 

Wyckoff  &  Sons  Co.,  A.,  Elmira,  N.  Y. 

PIPE  BENDING. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Crane  Co.,  Chicago,  Ill. 

H.  P.  Martin  &  Sons,  Owensboro,  Ky. 
Simmons  Co..  John,  110  Center  St.,  New  York. 
Whitlock  Coil  Pipe -Co.,  Hartford,  Conn. 

PIPE  CASING,  WOOD. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y.  .  „  „ 

W’yekoff  &  Son  Co.,  A.,  Elmira,  N.  Y. 

PIPE  HANGERS. 

Jenkins  Bros.,  New  Y’ork. 

Simmons  Co.,  John,  New  Y’ork. 

PIPE  CUTTING  AND  THREADING 
MACHINES. 

Crane  Co.,  Chicago,  Ill. 

H.  P.  Martin  &  Sons,  Owensboro,  Ky. 

PIPE  JOINT  PASTE. 

Shur-Tite  Mfg.  Co.,  Cleveland,  O. 


PIPE,  POWER, 
Crane  Co.,  Chicago,  Ill. 
Simmons  Co.,  John,  New  York. 


POWER  PLANT  SUPPLIES. 
American  District  Steam  Co.,  No.  Tonawanda, 


N.  Y. 

Crane  Co.,  Chicago,  Ill. 

Illinois  Engineering  Co.,  Chicago,  Ill. 
McAlear  Mfg.  Co.,  Chicago,  Ill. 
Simmons  Co.,  John,  New  York. 


PUMPS. 

American  Steam  Pump  Co.,  Battle  Creek,  Mich. 
Buffalo  Steam  Pump  Co.,  Buffalo,  N.  Y, 

Chicago  Pump  Co.,  Chicago, ^111. 

Nash  Engineering  Co.,  So.  Norwalk,  Conn. 
W’right-Austin  Co.,  Detroit,  Mich. 

Yeomans  Bros.,  Chicago,  Ill. 

Young  Pump  Co.,  Michigan  City,  Ind. 

Alberger  Pump  &  Condenser  Co.,  New  York. 
American  Steam  Pump  Co.,  Battle  Creek,  Mich. 
Buffalo  Steam  Pump  Co.,  Buffalo,  N.  Y. 

Chicago  Pump  Co.,  Chicago,  lib 

Economy  Pumping  Machinery  Co.,  Chicago,  Ill. 


Nash  Engineering  Co.,  So.  Norwalk,  Conn. 
Sprague  Electric  Works,  New  York 
Yeomans  Bros.  Co.,  Chicago,  Ill. 

Young  Pump  Co..  Michigan  Titv.  Ind. 
Condensation. 

American  Steam  Pump  Co.,  Battle  Creek,  Mich. 
Chicago,  Pump  Co.,  Chicago,  Ill. 

Economy  Pumping  Machinery  Co.,  Chicago,  Hi. 
Ideal  Heating  Equipment  Co.,  Cleveland,  0. 
Nash  Engineering  Co.,  So.  Norwalk,  Conn. 
Thompson  Mfg.  Co.,  Des  Moines,  la. 

Trane  Co.,  La  Crosse,  W'is. 

Western  Engineering  Co.,  Davenport,  Iowa. 
Wright-Austin  Co.,  Detroit,  Mich. 

Yeomans  Bros.  Co.,  Chicago,  Ill. 

Rotary. 

Landers,  Frary  &  Clark,  Connersville,  Ind. 
Nash  Engineering  Co..  So.  Norwalk,  Conn. 
Thompson  Mfg.  Co.,  Des  Moines,  la. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 


Steam. 

American  Steam  Pump  Co.,  Battle  Creek,  Mich. 
Buffalo  Steam  Pump  Co.,  Buffalo,  N.  Y. 

Ideal  Heating  Equipment  Co.,  Cleveland,  0. 
Nash  Engineering  Co.,  So.  Norwalk,  Conn. 

Turbine. 

Alberger  Pump  &  Condenser  Co.,  New  Y’ork. 
Buffalo  Steam  Puimi  Co.,  Buffalo,  N.  Y. 

Nash  Engineering  Co.,  So.  Norwalk,  Conn. 
Yeomans  Bros.,  Chicago,  Ill. 

•  Vacuum. 

American  Steam  Pump  Co.,  Battle  Creek,  Mich. 
Bishop  &  Babcock  Co..  Cleveland,  O. 

Buffalo  Steam  Pump  Co.,  Buffalo,  N.  Y. 

Chicago  Pump  Co.,  Chicago,  Ill. 

Economy  Pumping  Machinery  Co.,  Chicago,  Ill. 
Mc.Ylear  Mfg.  Co.,  Chicago,  Ill. 

Nash  Engineering  Co.,  So.  Norwalk,  Conn. 
Trane  Co.,  La  Crosse,  Wis. 

Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

Yeomans  Bros..  Chicago,  HI. 

Young  Pump  Co.,  Michigan  City,  Ind. 

PYROMETERS. 

Taylor  Instrument  Cos..  Rochester,  N.  Y. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitt*, 
burgh.  Pa. 

RADIATOR  HANGERS. 

Gloeckle,  Jr.,  A.  F.,  Rochester,  N.  Y. 
Hartman  Co..  Chas.,  Brooklyn,  N.  Y. 

Healy-Ruff  Co.,  Minneapolis,  Minn. 

RADIATORS,  STEAM  AND  WATER. 
•American  Radiator  Co.,  Chicago,  Ill. 

Gurney  Heater  Mfg.  Co.,  Boston,  Mass. 
International  Hbater  Co.,  LTtica,  N.  Y. 
Simmons  Co.,  John,  New  York. 

RECEIVERS. 

Air. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Ihe  Brownell  Co.,  D^ton.  O. 

Sterling  Engineering  Co.,  Milwaukee,  Wis. 
Condensation. 

Chicago  Pump  Co.,  Chicago,  Ill. 

Davis  Regulator  Co.,  G.  M.,  Chicago,  Ill. 
Economy  Pumping  Machinery  Co.,  Chicago,  III 
McAlear  Mfg.  Co.,  Chicago,  Ill. 

Thomas  Pump  Works,  New  York. 

Yeomans  Bros..  Chicago,  Ill. 

REGULATORS. 

Boiler-Feed. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

National  Regulator  Co.,  Chicago,  Ill. 
W’right-Austin  Co.,  Detroit,  Mich. 

Damper. 

American  Dist.  Steam  Co.,  No.  Tonawanda. 
N.  Y. 

Atlas  Valve  Co.,  Newark,  N.  J, 

American  Radiator  Co.,  Chicago,  HI. 

Bishop  &  Babcock  Co..  Cleveland,  O. 

Davis  Regulator  Co.,  G.  M.,  Chicago,  Ill. 
McAlear  Mfg.  Co.,  Chicago,-  Ill. 

National  Regulator  Co.,  Chicago,  HI. 

H.  W’.  Nelson  (jo.,  Moline,  Ill. 

Simplex  Heating  Specialty  Co.,  Inc.,  Lynch¬ 
burg,  Va. 

The  Stark  Sheet  Metal  W’orks  Co.,  Canton,  0. 
Sterling  Engineering  Co.,  Milwaukee,  Wis. 
Trane  Co.,  La  Crosse,  Wis. 

L.  J.  Wing  Mfg.  Co.,  New  York. 

Pressure. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Atlas  Valve  Co.,  Newark,  N.  J. 

Crane  Co.,  Chicago,  Ill. 

Davis  Regulator  Co..  G.  M.,  Chicago,  Ill. 

Fulton  Co.,  Knoxville,  Tenn. 

Hornung,  J.  C.,  Chicago,  Ill. 

Illinois  Engineering  Co.,  Chicago,  HI. 

McAlear  Mfg.  Co..  Chicago. 

Mason  Regulator  Co.,  Boston,  Mass. 

National  Regulator  Co..  Chicago.  HI. 
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BOOKS  ON  HEATING  AND  VENTILATING 


mechanical  equipment  of  federal  buildings.  By 

Nelson  S.  Thompson.  Third  revised  edition,  covering  the  basic  data 
used  by  the  Treasury  D^artment  in  the  design  of  the  entire  mechanical 
equipment  of  Federal  Buildings  under  its  control.  Includes  data  on 
heating  and  ventilating,  plumbing,  drainage  and  water  supply  systems, 
gas  piping,  conduit,  and  wiring  systems,  lighting  fixtures,  elevators, 
small  power  plants,  motors  and  controlling  apparatus,  vacuum  clean¬ 
ing  systems,  operating  data,  etc.  Size  6x9  in.  400  pages.  Cloth  $4.00. 

VENTIL-^TING  DUCTS.  By  C.  E.  Pearce.  A  set  of  six  tables  printed 
on  heavy  Bristol  board,  for  rapidly  estimating  the  superficial  area  and 
weights  of  galvanized  iron  rectangular  ducts  used  in  ventilating  work. 
Size  7  X  9  in.  Price,  50  cents. 

mechanical  equipment  OF  BUILDINGS.  Vol.  1.  Heating  and 
Ventilation.  By  Louis  A.  Harding  and  Arthur  C.  Willard.  One  of  the 
most  complete  treatises  ever  published  on  this  subject.  Written  for  the 
practicing  engineer,  as  well  as  for  the  student.  Size  7  x  9Vi  in.,  flexible 
binding.  621  pages  and  profusely  illustrated.  Price  $6.00. 

Vol.  II.  Power  Plants  and  Refrigeration.  An  equally  complete 
treatise,  illustrating  and  describing  in  detail  modern  power-plant  design 
and  refrigerating  practice.  Size  6X  x  9J4  in.,  flexible  binding.  766 
pages,  many  illustrations.  Price  $7.00. 

Vol.  III.  Miscellaneous  Building  Equipment  in  preparation,  includ¬ 
ing  lighting,  elevators,  vacuum  cleaning,  sprinkler  systems,  plumb¬ 
ing,  etc. 

heating  AND  VENTILATION.  By  Prof.  John  R.  Allen  and  J.  H. 
Walker.  This  is  the  latest  work  to  make  its  appearance  on  this  subject 
and  is  designed  as  a  text  book  for  use  in  the  engineering  and  archi¬ 
tectural  schools,  as  well  as  for  the  practicing  engineer  and  architect. 
Size  6x9  in.,  305  pages.  Cloth,  $3.50. 

STEAM  PIPING,  ITS  ECONOMICAL  DESIGN  AND  CORRECT 
LAYOUT.  By  A.  Langstaff  Johnston,  Jr.  An  analysis  of  the  factors 
governing  the  flow  of  steam  in  pipes  with  numerous  large  curves  for 
use  in  solving  the  problems  of  practical  installation  and  determining 
the  most  economical  size  of  pipe  for  any  given  set  of  conditions. 
Pp.  62.  Size  5  X  7J4  in.  Cloth,  $2.00. 

PROGRESSIVE  FURNACE  HEATING.  By  Alfred  G.  King.  A  prac¬ 
tical  manual  of  designing,  estimating  and  installing  modern  systems  for 
heating  and  ventilating  buildings  with  warm  air.  Written  especially  for 
contractors  and  mechanics.  Size  6  x  9  in.  280  pages.  189  illustrations. 
Price,  $3.00,  postpaid. 

PIPE  FITTING  CHARTS.  By  William  G.  Snow.  A  valuable  reference 
work  for  the  solution  of  knotty  problems  in  connecting  up  steam  radi¬ 
ators,  boilers  and  the  variety  ot  appliances  used  in  combination  high  and 
low  pressure  plants.  285  illustrations.  Price,  $2.00. 

5TEAM  POWER  PLANTS:  Their  Desira  and  Construction.  By  Henry 
C.  Meyer,  Jr.,  M.  E.  Third  edition,  fully  revised.  One  of  the  standard 
works  on  the  design  and  construction  of  power  plants.  Covers  propor¬ 


tioning  boilers,  selection  and  writing  specifications  for  steam  engines, 
selection  and  arrangement  of  auxiliaries,  construction  of  chimneys,  coal 
brandling,  etc.  219  pages.  Size  6x9  in.  Illustrated  with  folding 
Plates.  Price,  $2.00  postpaid. 

DESIGNING  HEATING  AND  VENTILATING  SYSTEMS.  By  Charles 
A.  Fuller.  A  text  book  which  treats  both  the  theoretical  and  practical 
side  of  .the  subject  in  a  simple,  but  clear  and  comprehensive  manner. 
Instruction  given  covering  the  design  any  kind  of  heating  or  ventilating 
system.  224  pages.  Size  6  x  9  in.  78  figs,  and  37  tables.  Cloth,  $2.50. 

PI^CTICAL  STEAM  AND  HOT  WATER  HEATING.  By  Alfred  G. 
King.  Containing  over  300  detailed  illustrations.  The  book  is  a  work¬ 
ing  manual  for  heating  contractors,  journeymen  steam  fitters,  architect 
and  builders.  Describes  various  systems,  of  heating  and  ventilation  and 
includes  useful  data  and  tables  for  estimating,  installing  and  testing  such 
systems.  8vo.  367  pages.  Price,  $3.50. 

MECHANICS  OF  HEATING  AND  VENTILATING.  By  Konrad  Meier. 
Including  a  series  of  ten  charts  containing  data  relating  to  the  flow  of 
water,  steam  and  air,  collected  by  Mr.  Meier  during  an  experience  of  26 
years  in  heating  and  ventilating  work,  both  in  this  country  and  abroad. 
Each  of  the  charts  replaces  a  series  of  tables  on  the  subject,  giving  at  a 
glance  the  result  of  a  calculation  from  any  combination  of  factors.  161 
ages,  illustrated,  with  ten  large  charts.  Size  6x9  in.  Price,  $5.00. 
eparate  sets  of  charts,  printed  on  cloth,  with  lines  in  different  colors 
and  mounted  on  boards.  Single  charts,  $1.50.  Sets  of  ten,  $15.00. 

HEATING  AND  VENTILATING  BUILDINGS,  a  standard  manual  for 
heating  engineers  and  architects.  By.  Prof.  R.  C.  Carpenter.  Sixth 
edition,  largely  rewritten.  577  pages,  277  illustrations,  8vo,  cloth,  $3.50. 

HANDBOOK  FOR  HEATING  AND  VENTILATING  ENGINEERS. 
By  James  D.  Hoffman.  Fourth  edition  of  this  important  work,  entirely 
rewritten  and  reset.  A  standard  manual  covering  theory  and  practice, 
with  special  chapters  on  heat  losses,  furnace  heating,  water  and  steam 
heating,  mechanical  vacuum  heating,  mechanical  warm-air  heating, 
temperature  control,  electrical  heating  and  refrigeration.  With  appen¬ 
dix  of  75  tables.  Size  4J4  x  6J4  in.  Pp.  478.  Price  $4.50,  postpaid. 

CENTRAL  STATION  HEATING— By  Byron  T.  Gifford.  Second  edi¬ 
tion.  Important  new  chapters  on  costs  and  accounting,  replacement  and 
renewal  reserve  and  how  to  figure  it,  and  economics  and  design  of  high- 
pressure  distribution  systems  are  included  in  the  new  edition  of  this 
work,  which  presents  the  most  advanced  practice  in  central  station 
heating,  both  steam  and  hot  water.  Central  Station  Heating  is  used 
as  a  guide  in  many  states  of  the  public  utility  commissions.  280  pages 
with  46  illustrations  including  40  pages  of  miscellaneous  engineering 
data.  Size  6x9^  ins.,  bound  in  cloth.  Price  $4.00. 

DISTRICT  HEATING.— By  S.  Morgan  Bushnell  and  Fred  B.  Orr. 
This  book  not  only  imparts  a  general  knowledge  of  district  heating,  but 
contains  many  points  on  economical  operation,  as  illustrated  in  the 
methods  practiced  by  central  station  heating  companies  which  have  been 
successful  in  this  field.  Comparative  data  are  also  presented  indicating 
the  prices  that  can  reasonabW  be  charged  for  heating  service.  Size  6x9 
in.  300  pages.  81  figs.  Cloth,  $4.00. 
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Carrier  Fnoineerinq  Corporation 

750  Freylinghuysen  Ave. 

NEWARK,  N.  J. 

New  York 

Boston  Philadelphia 

Buffalo  Chicago 

Air  Conditioning  and  Drying 

Humidification  Dehumidification  Cooling 

Heating  Ventilation  Purification 

High  Temperature  Air  Heaters  for 
Drying  Processing  Baking 

up  to  1000°  F. 

We  invite  correspondence 

Make  “Every  day  a  good  day”  with 
MANUFACTURED  WEATHER 


IDEAL  TRAPS 


For  all  Return  Line  Heating  Systems — 
Vapor,  Vacuum  or  Straight  Steam^ 


1.  Fool  Proof. 

2.  Less  Complicated. 

3.  A  “Protected”  Diaphragm. 

4.  Vertical  Self  Cleaning  Scot. 

5.  Highest  Radiator  Efficiency. 


Ideal  Heating  Equipment  Co. 

1897  E.  90th  St.,  Cleveland,  Ohio. 
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ENGINEERS’  SPECIFICATION  INDEX  (Continued). 


Timpiratuic. 

American  Radiator  Co.,  Chicago,  III. 

Atlaa  Valre  Co.,  Newark,  N.  J. 

Bifhop  &  Babcock  Co^  Cleveland,  O. 

Carrier  Engineering  Corporation,  New  York. 
Fulton  Co.,  Knoxville,  Tenn. 

Hornung,  J.  C.,  Chicago,  Ill. 

iohnson  Service  Co.,  Milwaukee,  Wia. 
IcAlear  Mfg.  Co.,  ChicMo,  Ill. 

National  Regulator  Co..  Chicago,  Ill. 

Powers  Regulator  Co.,  Chicago,  Ill. 

Sarco  Co.,  New  York. 

Taylor  Instrument  Cos.,  Rochester,  N.  Y. 


SEPARATORS. 

Oiu 

Griscom-Russell  Co.,  New  York. 

Wright-Austin  Co.,  Detroit,  Mich. 

Steam. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Bishop  &  Babcock  Co.,  Cleveland,  O. 

Crane  Co.,  Chicago,  Ill. 

Griscom-Russell  Co.,  New  York. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

McAlear  Mfg.  Co^  Chicago,  Ill. 

Patterson-Kelley  Co.,  New  York. 

Sims  Co.,  Erie,  Pa. 

Webster  &  Co.,  Warren  Camden,  N.  J. 
Wright-Austin  Co.,  Detroit,  Mich. 


SHEET  METAL  CONSTRUCTION. 
Hartmann  Co.,  Charles,  Brooklyn,  N.  Y. 
SPRAY  COOLING  SYSTEMS. 


Atmospheric  Conditioning  Corp.,  Phila,,  Pa. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 


McAlear  Mfg.  Co.,  ChicMo,  Ill. 
Marsh  k  Co..  las.  P..  Chicago, 


Marsh  k  Co..  las.  P..  Chicago.  III. 
Patterson-Kelley  Co.,  New  York. 

Sarco  Co.,  New  York. 

Simmons  Co.,  John,  New  York. 

Sturtevant  Co.,  B.  F.,  Hvde  Park,  Boston,  Mass. 
Trane  Co.,  La  Croaa^  Wia. 

Wright-Austin  Co.,  Detroit,  Mich. 

Vacuum. 

American  Blower  Co.,  Detroit,  Mich. 

Bishop  &  Babcock  Co..  Cleveland,  O. 

Dunham  Co.,  C.  A^  Chicago,  Ill. 

Hoffman  Specialty  Co.,  New  York. 

Ideal  Heating  Equipment  Co.,  Cleveland,  O. 
Illinois  Engineering  Co..  Chicago,  Ill. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  111. 

Sarco  Co.,  New  York. 

Sterling  Engineering  Co.,  Milwaukee,  Wis. 
Webster  &  Co.,  Warren,  Camden,  N.  J. 
Wright-Austin  Co.,  Detroit,  Mich. 


Non-Return. 
Crane  Co.,  Chicago,  Ill. 


crane  Co.,  cnicago,  lu. 

Davis  Regulator  Co.,  G.  M.,  Chicago.  Ill. 
Illinois  Engineering  Co.,  Chicago,  Ill. 


ienkins  Bros.,  New  York. 
fcAlear  Mfg.  Co.,  Chicago,  Ill. 


Simmons  Co.,  John,  New  York. 

The  Wm.  Powell  Co.,  Cincinnati,  O. 


STRAINERS. 

Oil. 

Griscom-Russell  Co.,  New  York. 

Steam. 

American  Dist.  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Wright-Austin  Co.,  Detroit,  Mich. 

THERMOMETERS 
(Recording  and  Indicating.) 

American  Steam  Gauge  &  Valve  Mfg.  Co., 
Boston,  Mass. 

Elmer.  H.  N.,  Chicago,  Ill. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 

Siebe,  Gorman  &  Co.,  Chicago,  Ill. 

Standard  Thermometer  Co.,  Boston,  Mass. 
Taylor  Instrument  Cos.,  Rochester,  N.  Y. 
Water. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  Ill. 


TURBINES,  (Steam.) 

Buffalo,  Fo^e  Co.,  Buffalo,  N.  Y. 

Sturtevant  Co.,  B.  F.,  Hyde  Parl^  Boston,  Mass. 
VVestinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

L.  J.  Wing  Mfg.  Co.,  New  York. 

Turbo-Blowers. 

Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston, 
Mass, 

UNDERGROUND  PIPE  CONDUITS. 
American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Hornung,  J.  C.,  Chicago,  Ill. 

National  Asbestos  Mfg.  Co.,  Jersey  City,  N.  J. 
Ric-Wil  Co.,  Cleveland,  O. 

Wyckoff  &  Son  Co.,  A.,  Elmira,  N.  Y. 

VACUUM  CLEANING  APPARATUS, 
American  Radiator  Co.,  Chicago,  Ill. 

Spencer  Turbine  Co.,  Hartford,  Conn. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 


VALVES.  * 
Air  (Automatic). 


THERMOSTATS. 

.American  Radiator  Co.,  Chicago,  Ill. 

.^tlas  Valve  Co.,  Newark,  N.  J. 

Bishop  &  Babcock  Co.,  Cleveland,  O. 

Fulton  Co.,  Knoxville,  Tenn. 

tohnson  Service  Co.,  Milwauke*  Wis. 

owers  Regulator  Co.,  Chicago,  Ill. 

Sarco  Co.,  New  York. 

TRAPS. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Wright-Austin  Co.,  Detroit,  Mich. 

Radiator. 

Bishop  &  Babcock  Co.,  Cleveland.  O. 

Dunham  Co.,  C.  A.,  Chicago,  Ill. 

Hoffman  Specialty  Co.,  New  York  . 

Ideal  Heating  Equipment  Co.,  Cleveland,  O. 
Illinois  Engineering  Co.,  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  Ill. 

Mouat-Squires  Co.,  Cleveland  O. 

H.  W.  Nelson  Co.,  Moline,  Ill. 

O-E  Specialty  Co.,  Milwaukee,  Wis. 

Sarco  Co.,  New  York. 

Sterling  Engineering  Co.,  Milwaukee,  Wis. 
Tran*  Co.,  La  Crosse,  Wis. 

Webster  k  Co.,  Warren,  Camden,  N.  J. 
RETURN. 

American  Blower  Co.,  Detroit.  Mich. 

Dunham  Co.,  C.  A.,  (Thicago,  Ill. 

McAlear  Mfg.  Co.,  Chicagm  Ill. 

Ideal  Heating  ^uipment  Co.,  dereland,  O. 
Illinois  Engineering  Co^  Chicago,  IlL 

Ias.  P.  Marsh  &  Co.,  Chicago,  Ill. 

fouat-Squires  Co.,  Cleveland  O. 

Simplex  Heating  Specialty  Co.,  Inc.,  Lvneh- 
burg,  Va. 

Sterling  Engineering  Co.,  Milwaukee,  Wis. 
Trane  Co.,  La  Crosse.  Wts. 

Webster  4  Co.,  Warren.  Camden.  N.  J. 
Wright-Austin  Co.,  Detroit,  Mich. 

STEAM. 

American  Blower  Co.,  Detroit,  Mich. 

N.  Y. 

.\mcrican  Steam  Gauge  &  Valve  Mfg.  Co., 
.American  District  Steam  Co..  No.  Tonawanda, 
Crane  Co.,  Chicago,  Ill. 

Davis  Regulator  Co.,  G.  M.,  Chicago,  Ill. 
Dunham  Co.,  C.  A.,  Chicago,  Ill. 

Haines  &  Co.,  Wm.  S.,  Philadelphia.  Pa. 

Hoffman  Specialty  Co.,  New  York. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

Jenkins  Bros.,  New  York. 


Air  (Automatic). 

.American  Radiator  Co.,  Chicago,  Ill. 
Commonwealth  Brass  Corporation,  Detroit,  Mich. 
Fulton  Co.,  Knoxville,  Tenn. 

Wm.  S.  Haines  &  Co.,  Philadelphia,  Pa. 

Jenkins  Bros.,  New  York. 

Alarsh  &  Co.,  Jas.  P.,  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Hoffman  Specialty  Co.,  New  York. 

Simmons  Co.,  John,  New  York. 

Air  Relief. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Fulton  Co.,  Knoxville,  Tenn. 

Jenkins  Bros.,  New  York. 

Mc.^lear  Mfg.  Co.,  Chicago,  Ill. 

Sterling  Engineering  Co.,  Milwaukee,  Wis. 

The  Wm.  Powell  (Jo.,  Cincinnati,  O. 

Webster  &  Co.,  Warren,  Camden,  N.  J. 

Back  Pressure. 

Crane  Co.,  Chic^o,  Ill. 

Griscom-Russell  Co.,  New  York. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

Jenkins  Bros.,  New  York. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Simmons  Co.,  John,  New  York. 

Balanced. 

American  District  Steam.  Co.,  No.  Tonawanda, 
N.  Y. 

Atlas  Valve  Co.,  Newark,  N.  J. 

Davis  Regulator  Co.,  G.  M.,_  Chicago,  Ill. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Blow-Off. 

Crane  Co.,  Chicago,  Ill. 

Jenkins  Bros.,  New  York. 

Simmons  Co.,  John.  New  York. 

The  Wm.  Powell  Co.,  Cincinnati,  O. 

Check. 

Crane  Co.,  (Thicago,  Ill. 

ienkins  Bros.,  New  York. 

Kennedy  Valve  Mfg.  Co.,  Elmira,  N.  Y. 

The  Wm.  Powell  Co.,  Cincinnati,  0. 

Simmons  Co.,  John,  New  York. 

Gate. 

American  District  oteam  Co.,  No.  Tonawanda, 
N.  Y. 

Capitol  Brass  Works,  Detroit,  Mich. 

Crane  Co.,  Chicago,  Ill. 

ienkins  Bros.,  New  York. 

Kennedy  Valve  Mfg.  Co.,  Elmira,  N.  Y. 

Marsh  Valve  Co.,  Erie,  Pa. 

Simmons  Co.,  Johri.  New  York. 

The  Wm.  Powell  Co.,  Cincinnati,  O. 

Globe,  Angle  and  Cross. 

Crane  Co.,  Chicago.  Ill. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

Jenkins  Bros.,  New  York. 

Kennedy  Valve  M^.  Co.,  Elmira,  N.  Y. 

Marsh  Valve  Co.,  Erie,  Pa. 

Simmons  Co.,  John,  New  York. 

The  Wm.  Powell  Co.,  Cincinnati,  O. 

Hydraulic-Operating. 

Atlas  Valve  Newark,  N.  J. 

Crane  Co.,  Chicago.  Ill. 


Radiator. 

American  Radiator  Co.,  Chicago,  Ill. 

American  District  Steam  Co.,  No.  Tonawanda 
N.  Y. 

Atlas  Valve  Co.,  Newark,  N.  J. 

Bishop  &  Babcock  Co.,  Cleveland,  O. 

Capitol  Brass  Works,  Detroit,  Mich. 
Commonwealth  Brass  Corporation,  Detroit.  Mich. 
Crane  Co ,  Chicago,  Ill. 

Detroit  Lubricator  Co.,  Detroit,  Mich. 

Dunham  Co.,  C.  A.,  Chicago,  Ill. 

Fulton  Co.,  Knoxville,  Tenn. 

Gorton  &  Lidgerwood  Co.,  New  York. 

Gurney  Heater  Mfg.  Co.,  Boston,  Mass. 

Ideal  Heating  Equipment  Co.,  Cleveland,  0. 
Illinois  Engineering  Co.,  Chicago,  Ill. 

ienkins  Bros.,  New  York. 

Kennedy  Valve  Mfg.  Co.,  Elmira,  N.  Y. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Mar.sh  Co..  Jas.  P.,  Chicago,  Ill. 

Marsh  Valve  Co.,  Erie,  Pa. 

Mouat-Squires  Co.,  Cleveland  O. 

O-E  Specialty  Co.,  Milwaukee,  Wis, 

Simmons  Co.,  John,  New  York, 

Simplex  Heating  Specialty  Co.,  Inc.,  Lynch¬ 
burg,  Va. 

Sterling  Engineering  Co.,  Milwaukee,  Wis. 

The  Wm.  Powell  Co.,  Cincinnati,  O. 

Trane  Co.,  La  Crosse,  Wis. 

Webster  &  Co.,  Warren,  Camden,  N.  J. 

Reducing. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Atlas  Valve  Co.,  Newark,  N,  J. 

Davis  Regulator  Co.,  G.  M.  (Jhicago,  Ill. 
Dunham  Co.,  C.  A.,  Chicago,  Ill. 

Fulton  Co.,  Knoxville,  Tenn. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

}enkins  Bros.,  New  York, 
ohnson  Service  Co.,  Milwaukee,  Wis. 

Kennedy  Valve  Mfg.  Co.,  Elmira,  N.  Y. 
McAlear  Mfg.  Co^  Chicago,  Ill. 

Mason  Regulator  (Jo.,  Boston,  Mass. 

Powers  Regulator  Co.,  Chicago,  Ill. 

The  Wm.  Powell  Co.,  Cincinnatti,  O. 

Regulating. 

American  District  Steam  Co.,  No..  Tonawanda, 
N.  Y. 

Atlas  Valve  Co.,  Newark,  N.  J. 

Fulton  Co.,  Knoxville,  Tenn. 

Hornung.  J.  C.,  Chicago,  111. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

Ienkins  Bros.,  New  York. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

The  Wm.  Powell  Co.,  Cincinnati,  O. 

Safety. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Jenkins  Bros.,  New  York. 

The  Wm.  Powell  Co.,  Cincinnati,  O. 

Stop  and  Check  (See  Valves,  Non-Return.) 
VENTILATING  HEATERS. 
American  Blower  Co.,  Detroit,  Mich. 

American  Radiator  Co.,  Chicago,  III. 

Bayley  Mfg.  Co.,  Milwaukee,  Wis. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Clarage  Fan  Co.,  Kalamazoo,  Mich. 

Hersh  Bros.  Co.,  Allentown,  Pa. 

New  York  Blower  Co.,  Chicago,  Ill. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston.  Mast. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 

VENTILATING  SYSTEMS. 
American  Blower  Co.,  Detroit,  Mich. 
Atmospheric  Conditioning  Corn.,  Phila.,  Pa. 
Autovent  Fan  &  Blower  Co.,  Chicago,  Ill. 
Buffalo  Forge  Co.  Buffalo,  N.  Y. 

Carrier  Engineering  Corporation,  New  York. 
Clarage  Fan  Co.,  Kalamazoo,  Mich. 

W,  L.  Fleisher  Co.,  New  York,  N.  Y. 

Garden  City  Fan  Co.,  Chicago,  Ill. 

Hackney  Mfg.  Co.,  St.  Paul,  Minn. 

Hersh  Bros.  Co.,  Allentown,  Pa. 

Tig  Electric  Ventilating  Co.,  Chicago,  Ill 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
H.  W.  Nelson  Co.,  Moline,  Ill. 

New  York  Blower  Co.,  Chicago,  Ill. 

Porheck  Mfg.  Co.,  St.  Louis.  Mo. 

Skinner  Bros.  Mfg.  Co.,  St.  Louis,  Mo. 
Sprague  Electric  Works,  New  York 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
L.  J.  Wing  Mfg.  Co.,  New  York. 

VENTILATORS. 


Allen  Air-Turbine  Ventilator  Co.,  Detroit,  Mich 
Buffalo  Forge  Co^  Buffalo,  N.  Y. 

Buckeye  Blower  (Jo.,  Columbus,  O. 

Hersh  Bros.  Co.,  Allentown,  Pa. 

New  York  Blower  Co..  Chicago,  Ill. 

Stark  Sheet  Metal  Works  Co.,  Canton,  O. 
Sturtevant  Co.,  B.  P.,  Hyde  Park,  Bostoa, 
Mass, 

L.  J.  Wing  Mfg.  Co.,  New  York. 

Mushroom. 

Hersh  Brothers  Co.,  Allentown,  Pa. 

Knowles  Mushroom  Ventilator  Co.,  New  Y«fk 
Mellish-Hayward  Co.,  Chicago,  HI. 

New  York  Blower  Co..  Chicago.  Ill. 
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By  Repute  “Always”  Reliable 

Mason  Reducing  Valves  have  an  extraordinary  reputation 
for  three  things — long  life,  continuous  service  and  reliabil¬ 
ity,  which  is,  alter  all,  only  a  natural  tribute  earned 
through  merit. 

*  MASON 
REDUCING 
VALVES 


are  made  in  many  types  and 
sizes,  and  every  type  and 
every  size  can  be 
depended  upon  to 
reduce  and  main- 
1  pressure  at  the 

proper  delivery 
point,  regardless  of 
the  fluctuation  in 
the  initial  pressure. 

To  make  joiu"  assurance 
doubly  sure.  Mason  service 
is  never  separated  from 
Mason  products. 

If  pressure  regulation 
problems  trouble  you, 
make  use  of  our  service. 


MASON  REGULATOR  COMPANY 

Boston,  Mass.  San  Francisco,  Cal.  Montreal,  Canada 


Reasons  Why  Heating 
Engineers  Specify 


^^GLEOCKLE^^ 

Wall  Radiator  Brackets 


PROMPT  SHIPMENTS 

Write  for  Descriptive  Booklet 
and  Trade  Discounts 


A.  F.  Gleockle,  Jr. 

415  Bay  St. 
ROCHESTER,  N.  Y. 


You  can  rely  on  Davis  Regulators 


|~^AV1S  Regulators  are  reliable — once 
set,  they  will  maintain  any  desired 
pressure,  regardless  of  fluctuations  in  the 
steam  supply.  Their  action  is  as  certain 
as  gravity  because  they  are  gravity-con- 
trolled  by  weighted  lever  arm. 

There  are  a  number  of  types — all  are 
widely  used  in  heating  systems.  One  that 
finds  extensive  application  is  the  famous 
Davis  P  &  W  Regulator,  shown  at  the 


left,  for  use  on  any  low  pressure  or  vacu¬ 
um  system  of  steam  heating  where  the 
delivery  pressure  to  be  maintained  does 
not  exceed  five  pounds. 

Write  the  G.  M.  Davis  Regulator  Co., 
436  Milwaukee  Avenue,  Chicago,  for  the 
catalog  that  describes  all  types  of  Davis 
Regulators  and  the  complete  line  of  Davis 
Valve  Specialties — any  one  of  which  you 
may  send  for  on  the  basis  'of  J  absolute 
satisfaction  or  money  back. 


SOME  SUBJECTS 

B.  T.  U.  Losses  Ducts  and  Flues 

Chimneys  Fittings 

Flow  of  Steam  in  Pipes 
One  Pipe  Steam  Systems 
Vacuum  Heating  Systems 
Vapor  Heating  Systems 

Gravity  Water  Heating 


Heating  and  Ventilation 

STANDARD 
DATA  SHEETS 


222  Sheets  Covering  25  Important  Subjects 
Price  5  Cents  per  Sheet 


Send  for  folder  giving  full  list  and  special 
prices  on  sets  and  binder. 

HEATING  AND  VENTILATING 
MAGAZINE  CO. 

1123  Broadway  New  York  City 
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Webster  Heating  System 
At  Yale 

The  selection  of  a  Webster  System  of  Steam  Heating 
for  the  new  Harkness  Memorial  at  Yale  is  particularly 
significant  of  the  unquestioned  preeminence  of  Web¬ 
ster  Heating  Equipment. 

In  describing  these  new  student  homes,  a  recent  issue 
of  “The  Yale  Alumni  Weekly”  states:  “Not  one  thing  has 
been  omitted  which  can  add  to  the  comfort  of  the  occu¬ 
pant.”  Not  only  this  standard  of  comfort,  but  the  proven 
efficiency  as  well  of  over  17,000  installations  justified  the 
choice  of  a  Webster  Heating  System  for  these  buildings. 

The  Webster  policy  of  thorough  cooperation  throughout 
the  planning,  erection  and  operation  of  a  steam  heating 
system  for  any  requirements  provides  a  really  valuable 
service  that  is  always  at  your  call  without  charge  or  obliga¬ 
tion.  May  we  send  you  complete  details? 

WARREN  WEBSTER  &  COMPANY 

Steam  Heating  Specialiet* 

CAMDEN,  N.  J.  ;;  and  31  Branch  Offices 


I 

MODULATION  SYSTEM  OF  STEAM  HEATING 
VACUUM  SYSTEM  OF  STEAM  HEATING 
STEAM  AND  OIL  SEPARATORS 
FEED  WATER  HEATERS 
STEAM  SPECIALTIES 


(MNEK  MOSMEO  C^- 

fT  WOWlS  — 
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Showing  installation  of  Skinner  Bros. 
(Baetz  Patent)  Heaters  in  foundry  of 
Best  Foundry  Co.,  Bedford,  Ohio.  Note 
extensive  area  served. 


Heat  Your  Plant  the 
Logical  Way 


Install  the  Skinner  Bros.  (Baetz  Patent) 
Heating  System  and  every  corner  of  your 
plant  will  be  kept  at  the  same  uniform,  com¬ 
fortable  temperature,  regardless  of  weather 
conditions.  This  is  the  logical  method  of 
heating  —  there  are  no  places  always  too 
warm  while  others  are  too  cold  —  no  long, 
cumbersome  pipe  lines  or  air  ducts. 

The  Skinner  Bros,  (Baetz  Patent)  Heater  applies 
only  natural  laws  and  is  simple  and  positive  in 
action.  It  is  portable;  requires  no  special  founda¬ 
tions;  installation  cost  is  15%  to  50%  less  than  any 
other  system,  with  equally  low  operating  costs. 
Creates  no  drafts  or  air  blasts,  does  not  disturb  floor 
dust  and  maintains  comfortable,  healthful  working 
conditions  always. 

Performance  guaranteed  —  if  a  Skinner  Heater 
should  ever  fail,  it  would  become  immediately  re¬ 
turnable  to  the  factory  and  every  cent  of  your 
money  refunded. 

Send  for  Full  Particulars 

Find  out  more  about  this  wonderful  heating  system — we 
will  send  complete  details  and  list  of  users  on  request. 

Skinner  Bros.  Mfg.  Go.,  Inc. 

1426  South  Vandc  enter  Ave.  St.  Louis,  Mo. 

Boston . 455  Little  Bldg.  Chicago . 1514  Fisher  Bldg. 

Buffalo . 712  Morgan  Bldg.  Indianapolis. .336  Occidental  Bldg. 

Cleveland. .  .622  Marshall  Bldg.  New  York....  1712  Flatiron  Blog. 
Minneapol.s. .  . 812  Metropolitan  Life  Bldg. 


Mechanical  Details 
Built  as  an  individual  enclosed  unit  with  a 
series  of  pipe  coils  compactly  mounted  above 
a  powerful  fan-wheel.  Coils  are  heated  by  ex¬ 
haust  or  live  steam.  Cold  air  is  drawn  into 
the  heater  by  the  fan,  impelled  upward  and 
around  the  coils,  and,  after  being  heat'd,  is 
diffused  through  outlet  hoods  to  every  part 
of  the  open  area.  No  pipes  or  ducts  used. 
The  fan  is  operated  by  any  power  available. 


Direct-Fired  Type 

Where  steam  is  not  avail¬ 
able,  we  supply  our 
direct  -  fired  type  DF, 
which  burns  coal,  coke 
or  wood.  Built  on  the 
same  scientific  principle 
as  type  SC.  The  fan  is 
operated  by  any  power 
available. 


Skinner  Bros.  Mfg.  Co.,  Inc. 

1426  S.  Vandeventer  Avenue,  St.  Louis,  Mo. 

Please  send  complete  details  on  Skinner 
Bros.  (Baetz  Patent)  Heaters  to 

Firm  . 

Address  . 

Building  used  for . 

We  use  steam, 

cannot 
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The  Remarkable 

Service  Record  of 

HOFFMAN 

VALVES 

is  a  distinct 

asset  to  you 


Service  makes  a  purchase  an  investment  and  the  lack  of  it 
an  expenditure. 

The  installation  of  Return  Line  Valves  gives  no  satisfaction 
unless  service  is  coupled  with  that  installation. 

The  engineer  whQ  guards  his  reputation  is  just  as  careful 
in  specifying  the  seemingly  unimportant  air  valves  as  he  is 
in  specifying  the  right  kind  of  heating  apparatus.  Inves¬ 
tigation  of  defective  heating  systems  show  90%  of  the 
trouble  attributable  to  faulty  return  line  v^alves.  Many 
thousand  Hoffman  Valves  are  in  use  and  all  giving  perfect 
satisfaction. 

Leading  engineers  the  country  over  not  only  consider 
Hoffman  Valves  “Standard  equipment”  for  all  types  of 
steam  heating  systems — but  they  actually  embody  our 
guarantee  in  their  specifications.  This  puts  all  the  re¬ 
sponsibility  up  to  the  manufacturers — and  the  makers  of 
Hoffman  Valves  are  only  too  glad  to  stand  wholeheartedly 
behind  their  product. 


HOFFMAN  SPECIALTY  COMPANY 

WATERBURY,  CONN. 


BOSTON 


NEW  YORK 


CHICAGO 


MINNEAPOLIS 


LOS  ANGELES 


